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ABSTRACT
THE USE OF COMPUTER TECHNOLOGY BY ACADEMICS TO COMUNICATE
INTERNATIONALLY: COMPUTER MEDIATED COMMUNICATION
AND THE INVISIBLE COLLEGE
MAY 1998
CARY M. ANDERSON, B.S., UNIVERSITY OF IOWA
M.A., LOYOLA UNIVERSITY OF CHICAGO
Ed.D, UNIVERSITY OF MASSACHUSETTS AMHERST
Directed by: Professor Gary Malaney

The purpose of this study was to investigate the networked computer use by
scholars and to determine whether or not this computer use could facilitate international
communication, academic collaboration and increased scholarly productivity.
An electronic mail survey was sent to 1048 biologists scattered across the globe.
After adjusting for invalid electronic mail addresses, 731 out of the 1048 surveys were
eventually delivered and a total of 333 completed questionnaires were returned yielding a
response rate of 45.6%.
Although this was an extremely homogenous population, many trends emerged.
Networked computer use appears to enhance perceived productivity. Collaboration via
the computer is valued with respondents reporting their most frequent activities as
exchanging work-related messages with colleagues from abroad, reading postings on
scholarly/academic discussion groups, and exchanging work-related messages with
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colleagues at home institutions. Scholars reported benefiting most from exchanging
messages with colleagues from abroad and from collaboration with peers. Exchanging
messages and collaboration are types of informal communication which is the best means
of attaining membership in an invisible college which is a group of geographically
scattered academics with common research interests who determine the scholarly
direction of a discipline.
The more frequently a user exchanged e-mail messages, the more that user
perceived gaining benefit in the ability to collaborate. Similarly, those who more
frequently exchanged drafts reported higher levels of perceived benefit from enhanced
contact with colleagues abroad.
Exchanging messages with colleagues abroad associated moderately strongly with
English proficiency. Those who reported higher levels of benefit from their CMC use
also more strongly believed that CMC is changing the way academic researchers
collaborate.
These findings lend indirect support to the possibility that the use of networked
computers could lead to increased communication, collaboration and productivity on the
global level. Results showed informal communication, collaboration and self-perceived
productivity are all potentially increased by network computer use. All of these factors
could ultimately lead to the opportunity to join an invisible college.
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CHAPTER 1
OVERVIEW OF THE STUDY
The professoriate is an international profession. As such, faculty members
show great interest in enhancing their scholarly performance though communicating
across national boarders with colleagues. As part of a comprehensive international
study of the academic profession, Boyer, Altbach and Whitelaw (1994) found that
professors believe maintaining connections with scholars in other countries is very
important to their professional growth. This professional growth may be
revolutionized by the increased application of new communication technologies.
The use of computer mediated communication (CMC) technologies such as
electronic mail, electronic mailing lists and electronic bulletin boards, allows scholars
to connect easily with their peers who are scattered around the globe. As networked
computer use by academics residing outside the U.S. grows, understanding the
consequences of the resulting electronic academic “global village” becomes crucial to
the study of higher education.
One potential outcome of expanding the scope of scholarly communication is
increasing an individual scholar’s potential to join academe’s current power structure,
which is known as the invisible college — the informal body of scholars who are active
in a field, determine its direction, and control the channels of information distribution
(Cronin, 1982). Scholars from the industrialized West, especially the United States,
currently dominate the invisible college (Altbach, 1993).
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Membership in the invisible college is linked in part to the ability to access
cutting edge information in one’s discipline, which can be parlayed into publications
and resulting increase in status. Before the computer age, much of the innovative
information of a field was relayed through traditional closed communication channels
among top scholars in that discipline. For example, a scholar might have telephoned a
colleague or attended a conference to present a new idea or theory to peers.
Discussion was limited to those already “in the loop” or with enough resources to
attend the top conferences. Using CMC, the same scholar can post the idea or theory
to an academic discussion list and stimulate discussion among a much wider group of
academics. In cyberspace, this discussion could occur between the time the idea or
theory has been accepted, but before it is published in a traditional print journal.
Immediate, broad-based feedback can help sharpen theories or explore alternative
hypotheses, which benefit the idea originator. Similarly, those who participate in the
discussion list benefit by having access to cutting-edge scholarly information. All of
this academic collaboration occurs much more quickly and is much less expensive
than with conventional communication channels.
This type of informal communication with colleagues is unique for many
scholars residing outside the industrialized West because traditional trappings of
professional development — attending conferences or even ready access to current
literature -- simply are not always available. Therefore, there is inequity among the
world’s scholars regarding access to the invisible college. Since using CMC makes
informal academic communication, especially on the global scale, easier and less
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costly than conference attendance or buying journals and books, scholars who
communicate with computer technologies may have a greater potential to exchange
information and begin contributing original scholarship to their discipline thus leading
to potential membership in the invisible college.
To assist in analyzing the potential relationship between scholars who reside
outside of the industrialized West and use CMC, and membership in the invisible
college, it is useful to frame academic inequities in terms of the relationship between
the scholars in the industrialized West and other countries by applying the theory of
centers and peripheries. The center-periphery framework uses a nation instead of the
individual scholar as the unit of analysis, categorizing the world’s system of higher
education into
•

centers — which produce the bulk of academic output,

•

peripheries — which are dependent on the centers for academic production,
and;

•

semi-peripheries -- which fall between these two extremes.

Center-periphery theory grew out of dependency theory (Frank, 1969; Galtung,
1971; Cardoso & Faletto, 1979) and world-system theory (Wallerstein, 1974; 1976;
1979), and was originally developed to explain the economic relationship between
industrialized nations and the third world. The concepts of center-periphery and the
invisible college are related since scholars from the centers dominate membership in
the invisible college (Altbach, 1991a).
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The potential for greater inclusiveness in the invisible college or the creation of
more academic centers brought about by scholars’ use of computer mediated
communication necessitated a global examination of the behaviors and attitudes of
scholars regarding the use and benefits of CMC. To that end, the current study was
formulated.
Purpose
The purpose of this dissertation is to explore the attitudes and opinions of
scholars from outside the academic centers regarding academic use and perceived
benefit from using computer mediated communication. This is the initial and
necessary step in the larger process of searching for methods to harness technology
which might provide opportunities for a more diverse body of scholars to actively
contribute to the creation of knowledge and ultimately participate in the invisible
college.
The population for this study originally consisted of 1048 biologists from
periphery and semi-periphery countries. A country’s status in the center-periphery
continuum was determined by assessing the relative amount of influential biological
literature produced by scholars in that country as measured by number of citations in
the Scientific Citation Index (SCI). The SCI is one of the top indexing services for
scientific journals and conference proceedings. Inclusion in the SCI guarantees that an
article will be found when scientists search the literature for new discoveries in their
field and decide which previous work to cite in their own papers (Gibbs, 1995).
Therefore, publishing articles in one of the 3,300 scientific journals indexed in the SCI
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indicates the importance and potential influence of the author’s research. In other
words, scientific scholars who are in the invisible college publish in journals indexed
in the SCI. By-and-large these scholars who publish in the SCI reside in a small
number of Western or center countries. Those countries hosting the most prolific
academics were deemed centers. Those countries with the least productive academics
were labeled periphery and those countries home to scholars between the two extremes
were classified as semi-periphery. Details of the country classification process appear
in Chapter 3.
After determining that a country was either a semi-periphery or periphery
nation, the survey sample was compiled by searching an important on-line resource for
biologists: the BIOSCI clearinghouse. BIOSCI is the name of a set of electronic
communication forums — the bionet USENET newsgroups (electronic bulletin board)
and parallel electronic mailing lists -- used by biological scientists worldwide.
Biologists were an ideal population for this study for six reasons:
1. Biology is a well-established discipline with a comprehensive network of journals
and conferences which suggests the presence of an invisible college.
2. Biologists use CMC. As Doty (1995) pointed out, academic scientists are often
among those who first adopt innovations in information technologies; therefore,
there was a readily accessible respondent pool of biologists who were registered
members of BIOSCI. Additionally, examples exist of the use of CMC to enhance
research collaboration among biologists (National Research Council, 1993). The
Human Genome Project is one example; GenBank, a public gene repository,
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allows Web-based researchers around the world to compare new sequence data
against its huge database. “Intellectual queries” are now running about 12,500 a
day, up from zero in 1992 (Web-based Science, 1995).
3. Yet, because biology has not traditionally been as dependent on computers for
practice as physics, math or engineering, biologists are not necessarily computer
experts, and therefore, are perhaps more representative of a broader academic
population.
4. Unlike some disciplines in the social sciences or humanities, biology is a common
academic discipline world-wide and thus affords a global population with
representatives from center, semi-periphery and periphery countries.
5. Biology is a discipline in the sciences and the notion of the invisible college grew
out of the study of science.
6. Finally, because of the increasing global importance of health and environmental
issues, it is important to understand how biologists studying these issues
communicate with one another. For example, since it is becoming more difficult
to move biological samples across international boundaries, it makes increasing
sense to perform analyses and evaluation within the country of origin, then make
the data available to both the domestic and foreign parties (Klensin & Bush, 1993).
Information regarding the respondents’ use of CMC and the perceived benefit
of that use, as well as demographic information, was gathered using a 42-item
questionnaire. The questionnaire was sent to respondents via electronic mail.
Respondents were asked to return the completed questionnaire by electronic mail, by
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visiting a World Wide Web page, or by facsimile. Since all respondents were
registered with the BIOSCI database, which is in English, it was known that the
respondents were able to communicate in English. However, to facilitate a higher
return rate, translations into three additional languages native to the majority of the
population—Spanish, Portuguese and Russian—was performed. Detailed discussions
of the population, questionnaire and method for establishing the population are found
in Chapter 3.
Definitions
Computer mediated communication is the use of a computer to electronically
exchange information. For the purposes of this study CMC was limited to electronic
mail (e-mail), electronic mailing lists and electronic bulletin boards, and real time
conferencing which are common computing applications on the Internet. The Internet
is the world-wide network of networks that are connected to each other using Internet
protocol (IP) and other similar protocols (Krol, 1994).
Electronic mail consists of a message, usually text, sent from one person to
another person’s e-mail account via computer networks. E-mail can also be sent
automatically to a large number of addresses using electronic mailing lists. The most
widely used of all the Internet applications, e-mail also offers a means of transporting
binary information such as pictures, sound and software.
Electronic mailing lists consist of subscribers who have a common interest in a
particular subject area. Electronic mailing lists are usually automated mailing systems
that allow subscribers to send e-mail to one address, whereupon their message is
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automatically copied and sent directly to the e-mail account of all other subscribers
who participate in the mailing list. Messages can be read only by subscribers to the
list. In turn, the subscriber is able to send and reply to messages, either to individual
subscribers or to all subscribers on the mailing list. Listserv is a common software
program used to implement electronic mailing lists (Cohen, 1995).
Electronic bulletin boards are decentralized repositories of information and
exchanges on particular subjects available over a computer network. Electronic
bulletin boards are organized by subject very much like electronic mailing lists.
Unlike electronic mailing lists, however, bulletin boards require that the reader seek
out messages rather than being automatically notified through electronic mail.
Basically, one person opens a topic for discussion. Others who purposely visit and
read that electronic bulletin board can then post a reply. Replies can be posted to those
replies as well, and eventually, there is an history of ongoing replies to a singular
topic. Usenet is among the most popular electronic bulletin boards (Cohen, 1995).
Technically, Usenet messages can be distributed around the world, from host system
to host system, using specific Internet protocols. A host computer system stores all of
its Usenet messages in one place, which is available to everyone with an account on
the system. That way, no matter how many people actually read a given message,
each host system has to store only one copy of it (EFF, 1994).
Real time conferencing allows the user to connect to someone at another
Internet site and type messages back and forth. The two most common applications of
real time conferencing are “talk” or “chat.” To use talk, two people must agree to
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communicate with one another. After a connection is made, talk displays everything
that is typed on both users’ terminal, one key at a time as it is typed. Chat involves
multiple people conversing at once. The important distinction between real time
conferencing and other applications is that the communication is immediate, like using
the telephone or face-to-face conversations. Chapter 2 contains a more detailed
discussion of the Internet and computer mediated communication.
Research Propositions
As stated previously, the purpose of this dissertation was to explore the
backgrounds, attitudes and opinions of scholars (biologists) from outside the academic
centers regarding scholarly use and benefits of CMC for global academic interaction.
To this end, the first objective was to provide a general description of the population.
Simply, the question, “What are computer mediated communication users from
outside the academic centers like?” is answered. Since so little is known about this
population, this thorough description is essential. As part of this description, bivariate
analysis of a number of variables describing the respondents were tested for
association with the three main dependent variables: Frequency of CMC use,
perceived benefit from that use, and changes to academic practice.
The second objective was to examine the relationship among key variables
which have been shown to exist in previous studies. In order to address the second
objective, the following six research propositions were tested. Each proposition is
based on the literature and represents the likely relationship between variables. A
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brief overview of how the proposition relates to the literature is provided. A more
comprehensive review of the literature is developed in Chapter 2.
Research Proposition 1
a. The higher the frequency of CMC use, the higher the self-perceived productivity of
the scholar.
b. The higher the perceived benefit from using CMC, the higher the self-perceived
productivity of the scholar.
The National Research Council (1993) concluded after examining the use of
CMC by scientists that “the fusion of computer and electronic communication has the
potential to dramatically enhance output and productivity of U.S. researchers” (p. 1).
Two recent studies (Cohen, 1995; White, 1995) provided more evidence of this
relationship between using CMC and academic productivity. Both researchers found
that scholars who use CMC are more productive — in terms of number of publications
— than their counterparts who do not use CMC. White (1995) noted that there is a
significant correlation between CMC use and research productivity for communication
scholars. Cohen (1995) reported a positive relationship between the frequency of
CMC use by faculty and their number of publications, including co-authored
publications. Both Cohen’s and White’s research coincide with the literature
regarding the invisible college which concludes that productive scholars were most
likely to communicate informally with colleagues (Cronin, 1982: Lin, Garvey, &
Nelson, 1970a, 1970b).
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Research Proposition 2
a. The higher the interest and activity in research, the higher the frequency of CMC
use.
b. The higher the interest and activity in research, the higher the perceived benefit
from using CMC.
It has been well documented that increased opportunities for informal
communication leads to higher levels of research productivity (Cronin, 1982). CMC is
also reported to be a productive communication medium for scholars (Cohen, 1995;
White, 1995). Cohen found that CMC users were more likely to be interested and
engaged in research. It follows that the respondents who are interested in and engage
in research will also use CMC more frequently and perceive a benefit from the
opportunity for informal communication afforded by CMC.
Research Proposition 3
The higher the level of using computer mediated communication, the higher the
perceived benefit from using computer mediated communication.
For scholars based in the United States, researchers have found that higher
levels of CMC use is related to reports of greater benefit from using the
communication medium. For example, Berge and Collins (1993; 1994) concluded that
scholars who regularly use CMC discover other researchers with similar projects and
that both scholars can benefit one another through their networked conversation.
White (1995) reported that those who use computer networks for beneficial activities
such as exchanging drafts of papers and file transfers, are likely to have used networks
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for a longer period of time and to be more productive in their research output. Cohen
(1995) provided the strongest evidence for this relationship by finding that “overall,
the frequency of network use had a significant positive correlation with the perceived
benefit of CMC use for scholarly productivity” (p. 118). Cohen speculated that this
relationship was evidence of rational faculty behavior: The more faculty believed in
the benefit of a particular feature, the more they used that feature. The same logic
should apply to the current sample.
Research Proposition 4
a. The higher the proficiency in English, the higher the frequency of CMC use.
b. The higher theg^roficiencv in English, the higher the perceived benefit from CMC
use.
English is regarded as the dominant language of science and the Internet. A
large proportion of the international scientific literature (both formal and informal),
and most informal scientific networks and international scientific meetings are
conducted in English (Altbach, 1989a). English is also the primary language of the
Internet, due in part to its origins in the U.S. (Chaudiron & Cloutier, 1996; Specter,
1996). Add to this the establishment of electronic library data bases and card
catalogues, most of which are in English-speaking countries, and it is clear that
English will continue to be the lingua franca of academe in the digital future. The use
of translation software may make the language barrier less important, but for now,
English language dominance is likely to play an important role in the global exchange
of knowledge — including via computer networks. Therefore, if a respondent is
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proficient in the English language, the more the respondent can take advantage of
CMC technologies and hence the more the respondent is likely to perceive a benefit
from full opportunity to use computer networks.
Research Proposition 5
a. The more relatively peripheral the country in which the scholar works — as
measured bv the citation rates in the SCI — the higher the frequency of CMC use.
b. The more relatively peripheral the country in which the scholar works — as
measured by the citation rates in the SCI — the higher the perceived benefit from CMC
use.
Since respondents from the periphery have more to gain from using CMC, they
may use CMC more often and perceive a greater level of benefit than those from
closer to the centers. It is well documented that the world’s leading institutions of
higher education, research institutes, and publishing houses are located in the West,
giving the scholars residing in these countries a clear advantage in terms of access to
the means to produce and disseminate knowledge (Altbach, 1993). “Although
developing countries encompass 24.1 percent of the world’s scientists and 5.3 percent
of its research spending, most leading journals publish far smaller proportions of
articles by authors from these regions” (Gibbs, 1995, p. 93). If scholars from the
periphery take advantage of the opportunity to enhance their communication
opportunity with colleagues, the disadvantages could be lessened.
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Research Proposition 6
a. The higher the frequency of CMC use, the higher the level of importance attributed
to computer mediated communication for changing academic practice.
b. The higher the pelceived benefit from CMC use, the higher the level of importance
attributed to computer mediated communication for changing academic practice.
In addition to the correlation between the use of CMC and productivity,
existing research has cited a strong perception among academics that CMC will
become a necessary tool. White (1995) found that 82% of U.S. communication
scholars believe eventually all faculty will need access to computer networks in order
to be professionally active and competitive. White also found that 80% of her sample
believed that eventually all faculty will need access to computer networks in order to
be professionally active and competitive. Similar perceptions that CMC is a necessary
tool ought to be reported by those respondents who are frequent and benefiting users
of CMC, especially given the need for such tools to be more a part of the global
academic network.
Significance of the Study
At the broadest level, communication is the “essence” of science (Garvey,
1979). Any significant change in technology used for scientific communication
demands examination (Doty, 1995). The use of CMC by scientists on a global basis is
such a change. Therefore, this investigation is important to the study of science.
The study helps fill a gap in the higher education literature. The literature
abounds with speculation that computer mediated communication can improve society
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in general (Carley, 1996; Negroponte, 1995; Neuman, 1991; Rogers, 1976; Steele,
1996; Williams, 1982) and improve academe in particular (Gresham, 1994; Hiltz &
Turoff, 1993; McClure, Bishop, Doty, & Rosenbaum, 1991; Rossman, 1992); yet, few
specific studies exist to affirm or refute these claims. Furthermore, most of the
research that has been conducted focuses on center scholars and not on a more diverse
international population. Indeed, there are few studies examining information
technology and academic use on a global or cross-national sample and almost none
focusing on the use of CMC by scholars from periphery countries. The current study,
therefore, is significant because it began filling this research void by conducting an
exploratory examination of the potential benefits for scholars from outside academic
centers who use CMC.
Regardless of outcome, this study will contribute to the literature concerned
with the development of methodologies for examining CMC on a global level. To
date, very few attempts to gather data via electronic networks have been published.
By developing and critiquing a systematic method to collect data, others interested in
using CMC to gather data will benefit.
In addition to expanding the literature on international scholars’ use of CMC
and methods for examining the issues, the study is also significant because the results
may be helpful to policy-makers. Foundations, governments, the United Nations and
others are spending hundreds of millions of dollars wiring the world for computer
network access (Holdemess, 1997). Without accurate data confirming the benefits
reaped by such activity, these funds may be better spent elsewhere. Therefore, the
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study might be helpful to policy makers who must allocate limited funds for programs
of social improvement.
The current study is also timely. If studies such as this demonstrate that
scholars from outside the academic centers benefit from the use of CMC, action on the
part of decision makers must be taken immediately to avoid yet another imbalance
between the West and the rest of the world. The West is currently developing
electronic knowledge at an accelerated pace. Peripheral countries must be brought
into the technology loop now before their scholars find themselves falling further and
further behind and being destined to use inferior computer technology along with less
adequate libraries and under-equipped laboratories. In other words, if action is not
soon taken to bring parity between the centers and peripheral countries in terms of
access and use of computer mediated communication, it may be too late.
Continued inequity is a problem because scholars from peripheral countries
must continue to depend on their colleagues in the centers -- especially the United
States — for advanced training (Cummings, 1991), as well as books, journals, and
technological development (Altbach, 1993). In their broad-based survey of the
international professoriate, Boyer, Altbach and Whitelaw (1994) observed that
professors outside of the U.S. almost unanimously agree (95%) that they must read
books or journal articles published abroad (predominantly from the U.S.) to keep up
with developments in their discipline. This type of dependency forces non-center
scholars to embrace scholarship that may not be relevant to their particular academic
interest or national context. This lack of relevancy is particularly acute for scholars
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from non-Western, less developed countries. Ensuring that scholars from non-center
countries have the opportunity to conduct valuable indigenous research may help
lessen dependency and remedy the issue of academic relevance.
When scholars feel they can be productive at home, “brain drain” may be
avoided. Brain drain occurs when top intellectuals or students leave the less
developed country in order to study or find employment in a Western, industrialized
country. Holdemess (1995) reported that brain drain may be related more to the
inability to stay in touch with the latest developments more than the search for higher
income. Whatever the reason, academic expatriates often do not return to their home
country, stripping that country of a valuable resource. If academics have the
opportunity to remain in their home country and still contribute to the invisible
college, then these scholars can, in theory, benefit both their home society and the
wider world of scholarship.
Indeed, Western dominance need not preclude third world scholars from
participation in the invisible college. Shils (1972) argued that there is no reason to
believe that intellectual productivity should be confined to the current centers and
there is no “fixed quantity of intellectual creativity in the world which inevitably
condemns whole areas of the world to a permanent provinciality” (p. 370).
Altbach (1991a) contended that the opportunity for widespread participation in
the invisible college is valuable to all of academe because it allows both scholars and
knowledge to be viewed in a context beyond national boundaries. Boyer, Altbach and
Whitelaw (1994) speculated that a truly international knowledge network would
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improve the world. “This international network of knowledge and exchange is
increasing connections within and across disciplines and creating new forums that will
improve higher education worldwide, strengthening the quality of society itself’ (p.
23).
This study is important, therefore, because it begins a process of seeking
solutions to resolve some of the inequalities within global academe. It is hoped that
computer mediated communication has the potential to reduce scholarly dependency.
The thought is that a strong, vibrant, global higher education community can benefit
society and scholarship through reduced dependency and increased communication,
yet these claims are mostly anecdotal.
In sum, the study is significant in terms of the adding to the literature, for
guiding policy makers in terms of decisions regarding fund allocation, and for aiding
social activists who are looking for ways to counter the current structure of inequality
among the world’s scholars. Clearly, more research will be needed to determine ways
to reduce academic dependency. This study is a beginning.
Limitations
This study has several limitations which must be taken into account when
reviewing the results. First, the study examines a self-selecting group of biologists
who currently use computer mediated communication. The population is selfselecting in terms of their willingness and ability to register with the BIOSCI data
base. This ability to register includes the ability to communicate in English. Because
there was no comparison group of non-users of CMC, the results of this study must be
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viewed as a representation of biologists who use CMC and not as a representation of
the total population of biologists world-wide or of scholars in general. Further, no
data were collected from scholars from academic centers. This limited the ability to
make comparisons between the non-center population and its center counterparts.
However, by replicating this study in other disciplines and with center scholars, a
more accurate view of the total population of scholars could begin to unfold.
A second limitation of the study is the possible bias of the population. Since
these scholars actively use CMC already they may be more enthusiastic about the
medium or simply otherwise different than scholars who do not use CMC. For
example, Rogers (1986) found that adopters of new technology tend to be more
optimistic about the effect of technology on their work, even to the point of
misrepresenting themselves. Rogers’ finding was echoed by March (1987) who wrote
that in the early stages of a new technology, the impact of intended effects is probably
exaggerated, as is the long-term significance of transient effects. However, both
Rogers and March were studying CMC in the early stages of development when early
adopters to the technology were the only type of user. Today, we are in a more mature
stage of the technology; therefore, there is a broader range of the types of users.
Nevertheless, the population under study reports users of CMC and thus, does not
represent the entire population of academics which include non-users of CMC.
The confined definition of computer mediated communication is a third
limitation of the study. For the purposes of this study CMC is defined as the use of
electronic mail, electronic mailing lists, electronic bulletin boards and real-time
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conferencing. Other applications of CMC include the use of other Internet functions
and services such as electronic journals, File Transfer Protocol, Gopher, Telnet, and
the World Wide Web when used for communication. The results of the study,
therefore, must not be generalized to all type of applications and services within CMC.
The current definition may soon be outdated because the World Wide Web is the most
user-friendly and fastest growing segment of CMC and is likely to be the important
method of communication among scholars in the future. Yet, for now, the use of
electronic mail, electronic mail lists and electronic bulletin boards is the dominant
method for interactive communication among scholars, especially for scholars in the
periphery who do not have access to cutting edge technology such as graphical web
browsers.
A fourth limitation of the study was the difference between self-reported
answers to questions and verifiable responses — for example, perceived benefit derived
from using CMC versus the actual benefit of using computer mediated
communication. Indeed, the variable of perceived benefit should be viewed as nothing
more than the user’s perception. It was not known if the scholar actually benefited in
tangible terms from using CMC. Furthermore, causation was not proven. For
example, respondents who communicate well in English report engaging in
collaboration via CMC more frequently than their counterparts who do not
communicate well in English. Proficiency in English may have been a necessary
condition for collaboration but not a sufficient one, thus lacking proof of causation.
More research is needed to show a causal effect. However, the purpose of this study
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was simply to begin the research process into the global use of computer mediated
communication and not provide definitive answers.
A fifth limitation was that this study examined only informal channels of
scientific communication and not the entire system of scientific communication.
Without a comprehensive inquiry of scholars’ use of CMC, books, journals,
conference attendance, etc., a complete picture of scientific communication and the
differences among scholars from the academic centers and others will not be made.
Because this study polled scholars from many different countries, cultures and
languages, the precise meaning of the terms used to collect the data may not always
have translated consistently. Whenever a new technology such as computer mediated
communication is being researched, until terms have universal acceptance, and are no
longer fraught with jargon, there will be barriers to complete understanding. The lack
of shared meaning of terms can occur among cultures with the same language. White
(1995) found that one obstacle to her study of CMC use by U.S. communication
scholars was the lack of a widely understood definition of computer mediated
communication. Working in favor of a common understanding of Internet related
terms is the fact that the Internet was almost exclusively developed in the U.S. and
many of the terms associated with the Internet are in English, even when translated,
and have a common meaning. Nonetheless responses may have been based on
personal definitions of terms rather than what was intended by the researcher.
Finally, idealistic assumptions are made about scholars’ willingness to openly
share ideas and concepts. Often legitimate concerns regarding protection of
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intellectual property stymies this type of open communication (Owen, 1995). It is not
within the scope of this study to discuss issues of intellectual property; however, the
fact remains that, without intellectual property protections, the proposed romanticized
open communication will not occur.
Organization of the Dissertation
The dissertation is divided into five chapters. The first chapter is the
introduction, which provides the overview of the study, a discussion of the research
propositions to be tested, a brief justification for each proposition, arguments for the
significance of the study, and a presentation of the limitations of the study.
In the second chapter -- the review of the literature — the concepts and theories
important to the study are fully defined and explored. An overview of past research is
also included. The sections of Chapter 2 include computer mediated communication
and computer networks, academic centers, peripheries and semi-peripheries, the
invisible college, biology as an academic discipline, and English as the primary
language of science and the Internet.
The third chapter focuses on methodology. The population is described,
including the process of identifying and categorizing the respondent pool. A
discussion of the development of the questionnaire is also provided. The chapter
concludes with an explanation of the statistical methods to be used in the data analysis.
The findings and a discussion of the results are presented in the fourth chapter.
Specifically, a thorough description of the population and the results of testing the
research propositions are presented. An analysis of the results is included, and when
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possible, the results are compared to the current literature. In the fifth chapter, a
summary and conclusions of this study is provided. The dissertation concludes with
recommendations for further research.
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CHAPTER 2
REVIEW OF THE LITERATURE
Introduction
This chapter provides a review of the literature with respect to the major
concepts central to this study. Following the discussion of the center-periphery model
and its predecessors — dependency theory and world systems theory — the invisible
college is reviewed. Presented next is a broad review of the literature relative to a
main concern of this study: Can computer mediated communication (CMC) provide
opportunity for scholars from non-center countries to join the invisible college? The
subsequent section focuses on the Internet — the vehicle through which information
travels to become computer mediated communication. This leads to a general
overview of CMC which is followed by a review of the research literature as it relates
to CMC and faculty use. Chapter 2 closes by highlighting the disparity of computing
resources between the industrialized West and the rest of the world and points out that
language may also be a barrier for non-English speaking scholars who use CMC.
Center-Periphery Model
Used for the past 30 years to describe economic inequality between the
industrialized West and third world countries, the center-periphery distinction allows
the complex system of global higher education to be divided into more manageable
categories. The center-periphery framework uses a nation as the unit of analysis,
categorizing the world’s system of higher education into centers, which produce the
bulk of academic output; peripheries, which are dependent on the centers for academic
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production; and semi-peripheries, which fall between these two extremes. Centerperiphery theory grew out of dependency theory (Frank, 1969; Galtung, 1971; Cardoso
& Faletto, 1979) and world-system theory (Wallerstein, 1974; 1976; 1979), and it was
originally developed to explain the economic relationship between industrialized
nations and the third world.
After observing interactions between Indian and British intellectuals, Edward
Shils (1972; 1975) was the first to connect the center-periphery theory to academics.
According to Altbach (1993), who significantly expanded the work of Shils, center
institutions are located in the industrialized West. At present, Western academic
institutions, their publishers, and other English-speaking nations control the
production of knowledge. These major Western knowledge producers constitute a
kind of OPEC of information domination — they control not only the creation of
knowledge but also most of the major distribution channels (Altbach, 1991b).
These centers are research-oriented, have large libraries and advanced
laboratories, gamer most of the available research funds, award a high proportion of
doctorates (often recipients are from the peripheries) and communicate through a
world language (English or French). Centers are the knowledge producers: 95% of
science and technological knowledge is produced in industrialized countries (Ahmed,
1985). In contrast, periphery institutions, most often located in less developed
countries (LDCs), are knowledge consumers and distributors that train students and
replicate center-based research. Peripheries are dependent on centers for innovation
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and direction, and often the technological and scientific knowledge on which they rely
is irrelevant to the particular circumstance of the peripheral country.
In the peripheries, dependency on the centers and the low level of indigenous
academic production are understandable. The conditions for research are forbidding
with most peripheral institutions supporting small library holdings, out-dated
laboratory equipment and a poor communications infrastructure. Scholars who do
conduct research often skew their inquiry toward issues which are relevant in the
centers in order to publish in Western journals. To be sure, if the research is not of
interest to the Western journal editors, publication would be nearly impossible. As
such, this research often does not apply to the social, economic, and political reality of
their own county (Weiler, 1984). Saha (1991) provided a useful description of the
dilemma faced by scholars in periphery countries:
Universities and their members have their feet in two worlds — that of their own
country and that of the international university community. This dual
membership does not pose the same problems for the universities of the industrial
societies as it does for the universities of developing countries. There is greater
divergence between the two in the developing country context, and the
contribution of these universities to the national development of their own
countries must be balanced by their simultaneous participation in an international
university community (p. 256).
Although peripheries in global terms, universities and scholars in LDCs are
often centers in their own societies. Higher education is an influential institution in
the third world, not only because it trains elites, but because it has a far reaching
impact on culture, politics and ideology. For example, universities in the periphery
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also advise local government and industry. Although they are not currently part of the
international knowledge network, universities and scholars in LDCs are valuable
resources in their own societies, and they do have the potential to make worthy
contributions to the global invisible college as Saha claimed.
To expand the opportunity for non-Western contribution, it is necessary to
better understand the complex center-periphery concept and its intellectual origins in
dependency theory and world system theory.
Dependency theory and world-system theory were critical responses to the
deficiencies of the modernization theory of development (e.g., Lemer, 1958; Parsons,
1951; Schramm, 1964), which focused on a slow, uni-directional progression from
underdevelopment to development, often espousing Western values. In addition to
this unidirectional flow, modernization theory also disregarded the importance of a
global perspective by relying on the nation-state as the sole unit of analysis (Skocpol,
1977).
Some authors argued that the two are interchangeable. Chirot and Hall (1982)
stated that “world-system theory is in most ways merely a North American adaptation
of dependency theory” (p. 90). According to Choi (1993), most empirical researchers
do not differentiate between the two perspectives. Yet, both theories have elements
which contribute to an understanding of the center-periphery continuum as applied to
higher education.
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Dependency Theory
All forms of dependency theory can be linked to Marx and his thoughts on the
exploitation of the proletariat by the bourgeois. Dependency theorists see
underdevelopment in poor countries as a result of capitalist exploitation by richer
countries. Further contributing to dependency theory is Lenin’s notion of imperialism,
which is the opposite of dependency. Imperialism concentrates on domination,
dependency theory on being dominated (Fagerlind & Saha, 1989).
The crux of dependency theory is that underdevelopment is not a natural
condition but a construct created by external conditions, namely capitalism (So, 1990).
Classical dependency theorists believe that development and underdevelopment are
relational concepts. In other words, dependency is incompatible with development.
Until the structure that maintains a state of dependency changes, peripheries cannot
develop. Later theorists (e.g., Cardoso & Faletto, 1979) tempered this absolute
position and asserted that development of the still-dependent peripheries is indeed
possible.
In the 1920s, two Marxist economic historians working independently, Paredes
and Sombart, began framing the unequal exchange of capital in terms of centers and
peripheries (Love, 1990). Paul Baran (1957) was one of the first to describe the
relationship between center and periphery countries explicitly. Andre Gunder Frank
(1969) popularized the center-periphery model using the term “metropolis-satellite.”
According to Frank, the metropolis-satellite relationship began when Western
colonizers established outposts or cities in their colonies with the aim of facilitating

28

the transfer of wealth (profits, raw materials, etc.) from the colony back to the
colonizing country. This transfer of wealth allowed the center Western countries to
develop at the expense of the colonized countries, which remained underdeveloped.
Similarly, in higher education there is an unequal transfer, not of capital, but of
knowledge, that can be framed in terms of the center-periphery relationship.
Dependency theory was further advanced by members of the United Nations
Economic Commission for Latin America in the late 1940s and early 1950s, who were
attempting to understand the causes and processes of economic underdevelopment in
that region (Love, 1990). This was the first high profile effort aimed at applying
dependency theory to the condition of the third world. However, concentrating solely
on LDCs was not intellectually satisfactory to all scholars, so dependency theory was
expanded into world system theory.
World System Theory
World system theory was developed by Immanuel Wallerstein (1974, 1976,
1979), who embraced a multidisciplinary, long-term approach to academic inquiry
with a Marxist leaning. Wallerstein intended to change the existing unequal social
structure. He posited that structures in the modem world could be understood only by
analyzing the world economy. To explain the economic performance of individual
countries, Wallerstein argued that one must look at the whole system of countries.
This concept moved traditional dependency analysis to a global scale.
Because he expanded the scope of dependency analysis to include all nations,
Wallerstein needed a more sophisticated scheme by which to analyze a country’s
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position in the world system. To do this Wallerstein incorporated the concept of a
country as semi-periphery, which added a third category to the formerly bi-modal
structure of centers and peripheries. Wallerstein argued that the world was too
complex to be categorized bimodally: He found many countries that did not fit neatly
into either the center or into the periphery. Spain, for example, is a relatively affluent
country that could not be categorized as a periphery nation, yet neither is it a center of
world trade or economic power. Therefore, under Wallerstein’s system, Spain would
be classified as a semi-periphery.
Wallerstein continued development of world system theory by including the
notion that countries can change positions within the center, semi-periphery and
periphery structure. To illustrate this application, Love (1990) showed that until the
end of World War II, the U.S. was a semi-periphery country, but by the 1950s, it was a
dominant democratic nation in the center. Newly industrialized countries (NICs) also
demonstrate the flux in the continuum. For example, in recent years Indonesia has
moved from a peripheral position to that of economic semi-periphery.
The inclusion of elements such as movement among positions and the trimodal structure differentiate world system theory from dependency theory for the
purposes of this study. Although the closely related theories led to this particular
interpretation of the conceptual center-periphery framework, which is useful in
categorizing the global system of higher education, neither is free of criticism.
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Criticisms of Dependency Theory and World System Theory
Both world system theory and dependency theory have failed to provide a
viable strategy for development without creating some degree of continued
dependency within the periphery, and neither has addressed the issues of what types of
dependency and development should be pursued. In addition, both theories are
traditionally tied only to economic variables which limits their usefulness when
analyzing other global issues such as politics. However, more recent
conceptualizations of the center-periphery continuum include other variables such as
social-political issues (Cardoso & Faletto, 1979) and the institution of higher
education (Altbach, 1993, Shils, 1972, 1975).
Regardless of which variables are analyzed using world system theory or
dependency theory, both belong to the political left and some authors have used these
theories to advocate social revolution (e.g., Amin, 1973). This strong political
affiliation leaves both theories open to criticism from critics all along the political
spectrum. More conservative scholars immediately dismiss dependency theory and
world system theory as far too radical. Some who reside on the far left believe the
theories are not radical enough. Classical Marxists, for example, criticize dependency
theory for relying on external factors and ignoring internal class analysis to explain
dependency (Mars, 1989; So, 1990).
A final criticism is that dependency theory and world system theory are
difficult to test. Snyder and Kick (1979) were the first to test dependency theory
empirically, and since that time there have been other quantitative attempts to prove
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dependency theory valid (Breiger, 1982; Choi, 1993; Schott, 1986; Smith & Nemeth,
1988). However, these studies also are criticized for their shortcomings. Choi (1993),
citing Pool (1980) and Blumer (1983), noted that the neglect of methodology,
including design, measurement, and data collection (especially global scale data), has
rendered most claims about the validity of dependency theory suspect.
Despite these criticisms of dependency and world system theory, both provide
a crucial starting point and an understanding of important aspects in the process of a
country’s development (Fagerlind & Saha, 1989). Chirot and Hall (1982) concluded,
World-system theory and its close ally dependency theory have many flaws.
Their economic history sometimes has been wrong. The naked political bias and
revolutionary polemic evident in some other writings show how easy it is to fall
into blind dogmatism. There are major empirical and theoretical gaps. But this
cannot deprive them of their importance and real virtues, (p.102)

Indeed, while dependency and world system theory are not neat, easilydefinable concepts, they are well recognized as useful analytical frameworks for
organizing inquiries on a global scale.
Because a country cannot be wholly identified as a center, semi-periphery or
periphery, an in-depth analysis of a country’s higher education system should be
performed when possible. However, for the purposes of this dissertation, the centerperiphery continuum serves as a useful method for establishing the relative position of
a country’s higher education system. For this study, country classification is based
upon academic productivity and citation rates.
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The next section features a brief history of the importance of research in
academe and ties this research orientation to non-center countries by showing that, in
all contexts, higher education is a Western-based institution. Once the research
tradition of academe has been established, an explanation of the invisible college is
provided. With an understanding of the center-periphery continuum and invisible
colleges, it will become clearer why it is important to examine questions regarding the
use of computer mediated communication as a means to begin rectifying the
inequalities associated with current patterns of knowledge production and
dissemination.
Invisible College
Understanding the research function and Western origins of higher education is
central to understanding the invisible college concept. Therefore, this section begins
with a brief history of the research function of academe and describes how this affinity
for research was exported from the West to the rest of the world.
Higher education began as a cosmopolitan institution where scholars from
every part of the Christian West could gather in urban centers to transmit established
knowledge and provide training for a few key professions. Latin was the academic
language of the day and it provided a common means to communicate across linguistic
cultures. Although there were competing philosophies as to the importance of the
professor, the Paris model, which placed the professor at the center of the institution
and enshrined autonomy as an important part of the academic ethos, became the
dominant structure (Altbach, 1991a).
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The scholars within these early universities, through challenging the power of
the church, played a vital role in the demise of the medieval world order (Perkin,
1991). The emerging nation states of the Religious Wars later nationalized the
universities. Because of this nationalization, Latin ceased to be the language of
academe and was replaced by national languages. During the sixteenth century, this
nationalization movement essentially ended the cosmopolitan nature of the university
until the rise of the research university during the nineteenth century.
In 1806, Wilhelm von Humboldt was appointed to reform the Prussian
education system and establish the University of Berlin (1810). To ensure the highest
form of knowledge (Wissenschaft — an approach to learning, a method of scholarship
aimed at active intellect, sound judgment, and moral feeling), absolute freedom of
teaching and learning was required. This early academic freedom contributed to the
rise of the research professor with his separate research institute. During this time, the
diffusion of disciplines began. Since only one individual could hold the department
chair, when the demand for professors in a certain field was saturated, enterprising
students would enter new fields regarded until then as mere sub-specialties of an
established discipline, and would develop the specialty into a new discipline (BenDavid & Zloczower, 1962). These German institutions stressed the pursuit of pure
science and scholarship as the principal function of the university and divided learning
into disciplines with specialized methodologies. The legacy of this German model
expanded the role of the professor from a mere knowledge transmitter to one of
knowledge creator.
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Due to the perceived success of this German model and the growing economic
and military power of the newly united German empire, the specialized professor and
the single-discipline department were imitated and exported to colonies. Colonial
universities were patterned directly after institutions in the metropole and as such were
not necessarily tied to the needs of the indigenous people. As Altbach (1989b)
reported, “patterns of institutional governance, the ethos of the academic profession,
the rhythm of academic life, ideas about science, of examination and assessment, in
some cases the language of instruction, and a myriad of other elements are Western in
origin” (p. 12). Even non-colonized countries such as Thailand and China imported
Western models when establishing their own universities. Therefore, the world’s
institutions of higher education follow patterns which basically derive from the
Western model, the only exception of consequence being Al-Azhar University in
Cairo which focuses mainly on traditional Islamic law and theology (Altbach, 1991b).
While there is great national variation in the specific roles and functions of
faculty members, in all contexts professors are central to the higher education
enterprise. The professoriate is an international profession with common historical
roots. Globally, institutions of higher education are a Western product which make
research a pre-eminent activity. This research orientation was found to still be evident
in 1994 by Boyer, Altbach and Whitelaw who reported that faculty interest in research
was stronger than teaching in nine of the 14 countries in their comparative survey.
Through their research activities, the professoriate forms invisible colleges. This brief
historical overview sets the stage for a discussion of the invisible college.
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It is widely documented that the term invisible college was introduced in its
modem context by Price in 1961 and popularized by Price and Beaver in 1966. The
term invisible college derives historically from a group of scientists who, in the mid17th century, gathered to conduct scientific experiments and argue scientific and
philosophical issues. These groups were called invisible colleges, in contrast to the
official university colleges of the day. The members of these first invisible colleges
later formed academic societies, such as the Royal Society of London (Mikhailov,
Chemyi, & Giliarevskii, 1984; Price & Beaver, 1966). Interestingly, around the same
time as the emergence of invisible colleges, the first scientific journal (1655) was
published (Garvey, 1979).
Despite over 30 years of modem use, the term invisible college does not have a
standard definition nor does a single approach to examine the phenomenon exist.
Indeed, there is an extensive, albeit diverse literature base describing the invisible
college.
Zaltman (1974) defined an invisible college as “a relatively small, informal
group of scientists who are in informal communication with one another, whose
exchange of information is unhindered by geographical or political boundaries and
who are in frequent contact with other scientists and obtain informal status from such
contacts and are considered by the larger community of scientists to be doing
important work” (p. 114). Mikhailov, Chemyi, and Giliarevskii (1984) determined
that invisible colleges are “spontaneously formed, loose associations of scientists, who
periodically meet with each other and/or exchange letters, preprints, and offprints of
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journal articles on topics of interest to them” (p. 49). Crane (1969) preferred to use the
notion of a “social circle” to describe the invisible college in order to stress that
association is based more on interest than “propinquity or ascribed status” and that
contact may often be indirect (p. 348).
Membership in an invisible college is defined more by individual interest than
by physical boundaries. Invisible colleges are geographically scattered groups of
academics with common research interests who determine the scholarly direction of a
particular field or discipline. Since members are scattered, communication among
those in an invisible college is vital. Cronin (1982) referred to informal
communication as the “lifeblood” of the sciences. Through the informal
communication network, members of an invisible college are aware of cutting-edge
discoveries and thinking about a particular topic. To be sure, many scholars have
found that the best predictor of membership in an invisible college is to have access to
the discipline’s informal communication network (Allen, 1977; Crane, 1969, 1972;
Cronin, 1982; Garvey & Gottfredson, 1979; Gaston, 1972; Lin, Garvey, & Nelson,
1970a, 1970b; Pelz & Andrews, 1966).
Lynch (1974) provided a contrast between formal and informal communication
based on publication. Lynch stated that formal communication is comprised of
published materials, the contents of which have usually been subject to expert scrutiny
to ensure that they are not erroneous and are worthy of publication, while informal
communication is comprised of all other methods of information exchange. Garvey
and Griffith (1971) stated that “formal channels carry information which is public and

37

remains in permanent storage: Informal channels carry information to restricted
audiences and its storage is relatively temporary” (p. 131). For the purposes of this
study, all published materials and presentations at international or national
conferences, symposia or workshops are types of formal communication. All other
oral, non-peer reviewed publications or CMC are considered informal
communications.
Informal communication is important for several reasons. Mikhailov, Chemyi,
and Giliarevskii, (1984) provided an overview of the value of informal scientific
communication. First, these informal channels are expeditious. Instead of waiting
months or years for a journal article to appear, scientists have timely access to
information. In addition, during a dialogue, as opposed to reading an article, questions
can be answered or information can be clarified. Another attribute of the informal
channels is their high selectivity and addressability. “It is far easier for a scientist to
receive needed information from a competent colleague who is working on the same
problem than to search for articles dispersed among hundreds of names and thousands
of issues of scientific journals” (p. 43). There are also interpersonal advantages of
informal communication such as the ability to adjust arguments and emphasis based
on audience reaction. This interaction is not possible with the formal written word.
Because of the importance communication plays in the invisible college,
Lievrouw (1989) argued for a definition of the invisible college based more on the
members’ communication processes and less on outcomes such as publications.
Lievrouw defined an invisible college as a set of “informal communication relations
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among scientists or other scholars who share a specific common interest or goal” (p.
622). Informal communication remains important throughout the process of
generating knowledge, from selecting topics through the final publication of a
scholar’s work.
Garvey and Griffiths (1971) found that fewer than one out of seven research
ideas originated from sources such as journal articles or presentations at national
meetings. Instead, scientists relied heavily on their informal networks of information
exchange to generate ideas. Through informal networks, researchers in some
disciplines are aware of about 60% of the information relevant to their specialty before
it appears in published form (Galegher & Kruat, 1990). Garvey (1979) predicted that
the psychologists in his study knew close to 90% of the information in articles prior to
the formal publication of the articles, and Price (1969) claimed 80% of scholarly
information comes through informal channels, prior to publication. The important
point is not the exact percentage of information gained through informal channels -which is nearly impossible to determine precisely — but that a significant amount of
valuable scientific information flows through these informal channels. To be sure,
access to this informal network reaps benefits for those who participate.
To better understand these benefits, it is necessary to understand the scientific
publication process. Garvey, Lin and Nelson (1979) found that work published in
social science journals starts an average of nearly two and one-half years prior to
publication. After completing their work — about fifteen months prior to publication —
scholars begin to informally disseminate results. This informal dissemination lasts for
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approximately five to seven months, which is when the scholar begins to write a
journal article manuscript. It is during the time between the completion of a scholar’s
work and prior to publication that informal communication is most important. For
those who are not included in the early informal dissemination of results, knowledge
of the results will not occur until about a year later, when the journal is published. It
must be noted that the academic disciplines differ in this publication process. For
example, in the physical sciences the time between the earliest reports and publication
is 16 months, whereas in the social sciences it is closer to 26 months (Garvey, Lin &
Nelson, 1970).
Members of invisible colleges make use of this lag time in the publication
process. Gaston (1972) argued that the purpose of invisible colleges is to “provide
scientists with information necessary to carry out research with speed and detail so that
months will not be wasted while waiting for pertinent information from the formal
communication channels” (p. 25). It appears that researchers who use informal
networks derive the same benefits as those who read the final product (Lin, Garvey &
Nelson, 1970). However, the information learned though the invisible college is more
timely. In disciplines where access to cutting edge information is necessary to stay
abreast, it is no wonder that those outside the informal communication loop are not as
productive.
Indeed, access to informal communication has also been directly linked to
research productivity (Allen, 1977; Crane, 1972; Cronin, 1982; Garvey & Gottfredson,
1979; Gaston, 1972; Lin, Garvey, & Nelson, 1970a, 1970b; Pelz & Andrews, 1966;
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Price & Beaver, 1966). Garvey and Griffith (1971) demonstrated that membership in
an invisible college and access to informal communication is an important part of the
publication process whether or not the communication between members of an
invisible college is not direct. Communication could be indirectly facilitated by one or
more intermediaries whom the members of an invisible college know in common.
Despite the occasional intermediary, it is the core membership of the invisible college
who publish most often and influence a discipline.
Zaltman (1979) concluded, “Invisible colleges appear to have a direct
influence on the dissemination and utilization of scientific information, thereby
indirectly influencing the discovery of new knowledge” (p. 113). It is no surprise that
Gaston (1972) reported that scientists seek out information about research from those
who have proved themselves to be research leaders, suggesting that the best informed
people (those in the invisible college) are sought out by their colleagues. Not only do
scholars in an invisible college control the informal communication network but these
scholars also edit the journals, provide peer review for the field’s literature and
distribution of grants, and in general, control the intellectual agenda in a given field or
discipline (Cohen, 1995). It follows that expanded communication opportunities -•especially informal opportunities — are important to the process which leads to
scholarly output and prestige.
Although the importance of the invisible college and informal communication
has been demonstrated, it must be stressed that informal communication among
scientists varies among disciplines and sub-disciplines (Griffith & Miller, 1970), and
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is only a part of the entire system of scientific communication. To quote Mikhailov,
Chemyi, and Giliarevskii, (1984),
In evaluating the role of the informal process of scientific communication, one
should not forget that science in its contemporary form would have been
completely impossible without scientific documents and the whole system of
their dissemination — the formal channels. .. .The social system of science is
based on the system of scientific publications, at the bottom of which lies the
mystery of the transformation of the discoveries and elaboration of individual
scientists and specialists into combined scientific knowledge, (p. 47)

To be sure, informal communication is important to the scientific process, but must be
placed into the context of the entire system. With this caveat, the question becomes,
“What is the effect of computer mediated communication on academic
communication?”
Computer Mediated Communication and the Invisible College
It is argued that CMC could lead to increased ability for more scholars to
communicate informally. A number of authors have commented on the importance of
the communicative strengths of computer networks for academic discourse. Galegher
and Kraut (1990) concluded that “if information technology is to be useful in
establishing links between working scientists, it must be designed to support rich
communication between individuals, rather than to provide an electronic warehouse
for scientific research” (p. 5). This position was supported by White’s (1995) findings
that the communication functions of computer networks were more important to those
in her sample than the information storage functions. Likewise, Cohen (1995)
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concluded that “electronic exchange is more prevalent in areas of informal scholarly
communication than in formal publication” (p. 34). This type of informal
communication is vital to membership in the invisible college.
As early as 1966, Mersel et al. argued that in order to encourage a more
equitable distribution of information, a “salon,” or information exchange program,
should be established among world-wide scholars. Thirty years later, the notion of a
salon is often used to describe the electronic discussion list. Cronin (1982) speculated
that development of communications technology will herald a new mode of invisible
college because the informal communication system can be mimicked in computerized
fashion. Yet, Cronin, who wrote prior to the popularity and ease of use of current
computer networks, did not believe that computer networks could replace the
traditional invisible college. Hiltz and Turoff (1993) posited that CMC might lead to a
more open form of invisible college with wider participation and faster exchange of
information. Gresham (1994) concluded that “the transformation of informal scholarly
communications has already begun and academia is in the initial stages of a shift from
the invisible college to the cyberspace college as a net form of the informal research
network” (p. 37). The National Research Council (1993) found that “through the
Internet, researchers can access databases, share software and documents, and
communicate with colleagues. The Internet has made collaboration among dispersed
scientists practical and it as been used for that purpose” (p.l).
Theoretically, if scholars who have traditionally not had the opportunity to gain
access to the invisible college are able to communicate with their colleagues in the
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invisible college via computer networks, the international knowledge network can be
more inclusive. In many cases, pre-published information is found on one of the more
than 2,000 computerized academic discussions lists or bulletin boards available on the
Internet. DeLoughry (1994) noted that much of the information being discussed on
these lists will not have been disseminated by traditional methods (e.g. print and
conference papers) for another six months. Indeed, access to this type of timely
information can positively influence a scholar’s own research. Through these on-line
academic discussions, scholars at lesser-known or geographically-isolated institutions
have the chance to collaborate with the academic mainstream. For example, through
the use of CMC, a third-world scholar has the opportunity to communicate with a
highly productive professor from a prestigious American research institution.
Interaction of this type would be rare without CMC because the third world scholar
may not be likely to attend a professional conference, initiate a fact-to-face discussion
with a well-known authority or have ready access to expensive journals.
Since informal communication is the key to membership in the invisible
college, increased opportunity for this type of communication may be helpful in
expanding the participation in the international knowledge network. Whether or not
CMC can be used to actually change the balance in the invisible college is unclear.
Communicating by computers may, however, provide the opportunity for change to
occur. Whiting (1976) illustrated this point. “The notion that (electronic)
communication by itself will bring about change is of course ridiculous, just as
ridiculous as the notion that gasoline by itself will provide transportation. But if
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gasoline is what is lacking, then supplying it will make transportation possible” (p.
109).
To either confirm or deny the claims that CMC can increase opportunity to
become a part of an invisible college, a richer understanding of CMC is needed. The
next step in the review of the literature is to highlight research on computer mediated
communication and to demonstrate its potential as a method to for increasing access to
scholarly communication.
The Internet
Before directly discussing computer mediated communication and the
literature relating CMC to academics, what follows is an overview of the development
of the Internet, the global network networks. Three important elements of the Internet
are 1) it was designed to be decentralized, and therefore, information cannot be
controlled or censored in any real sense; 2) it is an American invention and such,
reflects American culture, such as the use of the English language; and 3) the
academic community has been central to its development and expansion.
Cerf (1995), one of the key contributors to its foundation, highlighted the
evolution of the Internet. Cerf reported that the U.S. government, through the
Department of Defense Advanced Research Projects Agency (ARPA), sponsored the
development of packet switching data communication techniques which are the basis
for today’s computer communications networks. In a packet switching system, data to
be communicated is broken into small chunks (packets) that are labeled to show where
they come from and their destination. Packets are forwarded from one computer to
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another until they arrive at their destination. To send a message on the network, a
computer simply puts its data in an envelope, called an Internet Protocol (IP) packet,
and “addresses” the packet. The communicating computers - not the network itself —
ensure that the communication is delivered as intended. The philosophy is that every
computer on the network is able to “talk,” as a peer, with any other computer. By
using the same open, non-proprietary protocol, computers from different manufactures
can communicate with each other. The first experiments into packet switching were
conducted around 1966. In 1968, ARP A contracted with Bolt, Beranek and Newman
(BBN), a research firm in Cambridge, Massachusetts to build a the first
communication network using interconnected computers. In September 1969, BBN
delivered the network, which was later called the ARPANET. The original
ARPANET was a closed system which meant that only people directly connected to
the ARPANET had access. In 1973, ARP A started funding efforts to link different
kinds of packet networks together without requiring the users or their computers to
know much about how packets moved from one network to another. In 1977, four
networks were linked and the heritage of the Internet being an open system was firmly
established. Also in 1977, the basic Internet protocols — or rules for exchanging
information — were introduced. These protocols were called Transmission Control
Protocol and Internet Protocol (TCP/IP) which allowed multiple packet networks to be
interconnected in a dynamic and flexible manner. This flexibility meant that if one
section of the network became inoperable, data could be rerouted around the damaged
area and still arrive at its destination. By 1983 ARPANET switched all
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communication to TCP/IP. The same year, the National Science Foundation began an
effort to interconnect academic computer science departments throughout the U.S.
with CSNET (Computer Science Network). CSNET also adopted TCP/IP. The
National Science Foundation (NSF) then established NSFNET to link researchers at
their Supercomputer Centers nationwide. NSFNET augmented ARPANET as a major
network backbone and eventually replaced ARPANET when ARPANET was retired
in 1990.
The NSF made the decision to support the creation of “regional” or
“intermediate-level” networks that would aggregate demand from the U.S. universities
and colleges and route data to the NSFNET backbone. At first non-profit, many of
these regional networks have either become for-profit or have spun off for-profit
operations. In 1995, the NSFNET backbone was retired and a fully commercial
system of backbones had been developed where a government sponsored system once
existed. Connected to this backbone are thousands of smaller networks. This network
of networks is commonly known as the Internet.
The growth of the Internet has been extremely successful as demonstrated by
the number of connected computers. There were only four computers on the
ARPANET in 1969 and only 200 on the Internet in 1983. By 1995, more than five
million computers were connected to the Internet (Cerf, 1995).
While it may seem to be, the Internet is not the only global network. Other
networks employ different transfer protocols, but can move data along the Internet
through exchange points called gateways. Non-Intemet data flowing into a gateway
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point is translated to TCP/IP, so that it can move through the Internet. Likewise,
information in TCP/IP can be translated at the gateway into the protocol of the
receiving network and forwarded (December, 1996). Even with the use of gateways,
most countries have adopted TCP/IP protocol as their own standard.
Every country has its own unique computer network development history and
plans for the future. However, the U.S. model appears to be widely used. For
instance, China has planned to develop the China Education and Research Network
(CERNET) as a nation-wide academic network directly connected to the Internet in
the next few years. Two of CERNET’s objectives are to establish a nationwide
backbone which connects eight regional networks and adopt TCP/IP as the major
network protocol. Eventually CERNET will interconnect China’s 1,090 universities
(Li, Wu, & Liang, 1995). A similar story holds true for many other countries (for
examples, see Zgodzinski, 1996; Ang & Loh, 1996). However, as Lerch (1995)
reported, many other countries, especially those with retarded Internet development
such as Russia, did not provide academic and scientific users with subsidized access.
!:

I

Therefore, it is important to examine the Internet development for individual countries
to best understand its growth. This type of exhaustive investigation is beyond the
scope of this study.
The important point is that without proving to be a fast, efficient means of
information exchange, the Internet may have languished in high-tech research labs and
computer science departments and not become a formidable world-wide
communication network. The fact that non-technical users can communicate easily
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with others around the globe has created a communication channel worthy of
examination. The next section focuses on one broad Internet application, computer
mediated communication.
Computer Mediated Communication
Computer mediated communication falls under the broader category of
“information technology,” which includes the integration of computers and
telecommunications or the transmission of signals over distances (Kellerman, 1993).
With CMC, the computer acts as a channel for communication: The user, not the
computer, is still the source of information. The only type of CMC to be examined in
this project is Internet based, meaning that the Internet is used as the vehicle for
messages to travel from one computer to another. Internet-based CMC includes the
use of electronic mail, specialized network software packages for multimedia,
groupware, visual languages, computer conferencing (e.g. listservs and bulletin
boards) and World Wide Web connections when they are used as a means of
communication. For this study, the definition of computer mediated communication
was limited to the use of electronic mail and computer conferencing as a means of
academic communication.
Computer mediated communication is an excellent communication channel
because it is digital, interactive, asynchronous and distance insensitive. CMC, using
intelligent digital electronics, allows the user, with the assistance of software, to save,
forward, format, enhance, summarize, abbreviate, encrypt information or correct
errors. Digitalization makes the manipulation of data highly efficient (Newhagen &
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Rafaeli, 1996). CMC is interactive. Instead of simply receiving a message to interpret
alone, the user can request immediate clarification from the sender. Interactivity
makes computer communication a more democratic process than say, reading a
journal.
Asynchronicity permits the communication process to be more flexible and
convenient because the message sender and the receiver do not have to be connected at
the same time, as they do with a telephone. Asynchronicity is particularly valuable for
cross-national communication among people who live in different time zones. CMC
is also distance insensitive, providing for instantaneous communication whether
scholars are connected to colleagues across the campus or on the other side of the
globe. All of the aforementioned qualities of computer mediated communication:
Digital electronics, interactivity, asynchronicity, and distance insensitivity, transform
the communication process into a faster and more efficient one, potentially increasing
opportunity for scholars to communicate with and influence one another. But does it?
Computer Mediated Communication and Faculty Use
In summarizing the literature on general users of CMC, Cohen (1995) reported
consistency across multiple studies. Findings included,
•

the average number of people who maintain regular communication
increases with CMC use;

•

CMC promotes interaction among people who would not otherwise
interact;
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•

CMC creates opportunities to develop communities of interest beyond those
formed by geography or discipline;

•

CMC users are more frank and less inhibited in the electronic media than
would be expected in face-to-face communication.
The first three findings lend indirect support to the notion that computer

mediated communication could increase informal contact among a broader base of
scholars. However, very few studies exist that measure the impact of this technology
on scholarship. Even fewer studies have been conducted that examine CMC and
academic use on a global or cross-national sample. The existing research, which
centers on faculty use of CMC, tends to be anecdotal, outdated and narrowly-focused.
Except for the most recent research, most of these studies have focused on North
American users of CMC, usually from the sciences, rather than a general sample of
scholars. Many of the studies that do exist were conducted 10 to 15 years ago when
computer-networked technology was not as widespread nor as user-friendly (Hiltz,
1984, 1989; Hiltz, Johnson, & Turoff, 1986; Hiltz & Johnson, 1989, 1990; Hiltz &
Turoff, 1981, 1985; Kiesler, Siegel, & McGurie, 1984; Tombaugh, 1984; Turoff,
1991).
Two recent studies (Cohen, 1995; White, 1995) provided insight into the
relationship between using CMC and the invisible college. Both researchers found
that scholars who use CMC are more productive than their counterparts who do not
use CMC. White (1995) noted that there is a significant correlation between CMC use
and research productivity for communication scholars. Cohen (1995) reported a
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positive relationship between the frequency of CMC use by faculty in chemistry,
philosophy, political science and sociology at non-liberal arts Jesuit institutions and
the faculty’s number of publications, including co-authored publications.
In addition to the correlation between the use of CMC and productivity,
research has cited a strong perception among academics that CMC is a necessary tool.
White found that 80% of communication scholars believe that eventually all faculty
will need access to computer networks in order to be professionally active and
competitive. Further, academics believe that CMC assists in academic collaboration.
Less than one percent of White’s sample strongly disagreed with the statement that
computer networks are changing the way academic researchers collaborate. Even so,
actual academic discourse using computers does not necessarily constitute formal
collaboration. White noted that only 26 percent of users send drafts to co-authors
during the writing process and only eight percent send or receive papers to edit, referee
or review. Yet it is clear that communication among scholars has become more
common. More than 50% of computer network users indicated that they communicate
with colleagues more often since they began using computer networks. It appears that
much of the discussion is informal, which supports previous findings that more
productive scholars — often the members of an invisible college — were most likely to
engage in informal communication with colleagues (Allen, 1977; Crane, 1969; Cronin,
1982; Gaston, 1972; Lin, Garvey, & Nelson, 1970a, 1970b).
In sum, scholars who use CMC appear to be more productive than their
counterparts who do not use computers. Most of the communication is informal in
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nature, which leads to early awareness of research trends in a field. However, existing
research offers no clear answer to the specific question: “Does the use of computers
for communication by scholars change the academic power structure?” A number of
scholars have suggested that the use of CMC for discourse will make society and/or
academe more democratic by allowing more people to participate in the process and/or
reduce the social barriers to communication and thus the impact of status differentials
(Dubrovsky, Kiesler, & Sethna, 1991; Frederick, 1992; Gresham, 1994; Hesse,
Sproull, Kiesler & Walsh, 1993; Hiltz, 1984; Neuman, 1991; Pool, 1990; Ruth &
Gouet, 1993; Sproull & Kiesler, 1991a, 1991b; Weisband, Schneider, & Connolly,
1995). In contrast, other scholars argue that CMC will have the opposite effect, giving
those who are already in control even more influence and power because of the
unequal distribution of access to CMC technologies (Spears & Lea, 1994). Collecting
more data regarding the use of CMC by scholars can help provide an answer.
It is unclear whether or not CMC is enhancing communication among scholars
on a global level. There simply is not enough literature available to draw any
conclusions. The literature which does exist tends to focus on North American
scholars. For example, White (1995) found that only 39% of surveyed
communications scholars interact with colleagues in other countries more frequently
since they began using computer networks.
The literature focusing on non North American faculty use of CMC in the
production and dissemination of knowledge on the global level tends to be anecdotal
rather than empirical. For example, the book Global Networks: Computers and
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International Communication edited by Linda Harasim (1993) was the result of cross
national collaboration using CMC. Using electronic mail and an academic discussion
list which the authors called GAN: The Global Authoring Network, the contributors
to the book linked electronically together for group review of each chapter. The goal
of developing a more cohesive and interdependent book written by geographically
diverse authors from many different academic disciplines was achieved. Further, the
authors felt that they personally benefited from the exchange of perspectives and
information gained on the GAN (Harasim & Wall, 1993).
The fact remains, the examination of computer mediated communication use
by scholars from LDCs is nearly nonexistent. What is known is that of the users in
developing countries, the highest percentage of Internet users are university faculty
and staff (Press & Rodriguez, 1996). Yet, as is shown in the next section, the disparity
of access to and use of CMC by scholars in non-center countries is tremendous.
Therefore, specific research about the impact of computer networks on global
academics is sorely needed. Due to the lack of relevant literature, it is difficult to
make any claims about the use of computer mediated communication to facilitate
academic discourse on a global basis.
Disparity of Access to Computer Mediated Communication
There are indications that access to CMC technologies is extremely
disproportional. Ruth and Schware (1996) highlighted a World Bank Report which
found that, while the number of Internet host sites in developing countries is
increasing, the fundamental statistics are relatively unchanged. North America,
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Western Europe, Australia and Japan, with about 10-15% of the world’s population,
have about 95 to 98% of the Internet host sites. All other countries with an aggregate
population close to 5 billion claim only about 500,000 of the 15 million Internet host
sites (Zgodzinski, 1996).
These impressive connection statistics in the West contrast starkly to the
availability of computer connectivity in Africa where only 12 of its 54 countries were
linked to the Internet in 1995 (French, 1995). Further, Africa has the lowest
teledensity (phone lines per population) in the world which makes dial-up connections
to the Internet very difficult and compounds the problem (Zgodzinski, 1996). Internet
development in Asia only began to increase in 1995 (Ang & Loh, 1996). Problems
facing Asian countries are a poor infrastructure, high telecommunications costs, due in
part to monopoly telecommunications entities - a T-l line can cost 10 times that in the
Untied States; and low penetration rates of personal computers. Asia, with half the
world’s population, has about 10% of the Internet users. Of these, almost two-thirds
are in Japan (Ang & Loh, 1996).
Building an adequate infrastructure is often seen as a justifiable cost because
the funds will be recovered — by cost savings — in a short period of time. However,
with many technological advances, this has not been the case. For example, Johnstone
(1993) argued that computers can save money, but only if outputs, quality and
capacity are held constant. Usually they are not. Therefore computers tend to allow
for “more effective management, more voluminous writing, and calculating and
analyzing with vastly greater speed and sophistication — but, in the end, at greater
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cost” (p. 12). So technology’s benefits cost almost as much as it saves. Eventually,
though, Johnstone argued that technology can lower costs significantly, but a long
view is needed, a luxury many LDCs cannot afford.
A similarly bleak picture emerges when comparing access to computing on the
level of individual scholar. In the center countries computer access is high. Huber
(1993) reported that 90% of the membership of the Modem Language Association had
access to computer equipment either at home or in the office. Cohen (1995) found that
95% of social science faculty at American Jesuit universities had access to computers.
White (1995) discovered that 73% of her sample of North American communication
scholars used computer networks with 70% of the non-users reporting that they were
likely to use computer mediated communication in the future. A recent article in the
Times Higher Education Supplement reported that almost 80% of humanities
academics in Great Britain have a computer in their office and 90% of the sciences and
engineering faculty have computers, with more than 80% of these academicians using
their computers for electronic mail. Between 30% and 50% of these same British
scholars also use their machines to access bulletin boards and on-line text services
(THES taps into academic, 1995). Demand by Australian academics, researchers and
commercial organizations for access to the Internet is doubling every nine months
(Maslen, 1995).
These same high levels of computer access by academics have not been
achieved in non-center countries. In Russia, “only those with proprietary connections
to land lines or satellite ground stations have reasonable, if impeded, access. In China,
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the academic and research communities are virtually excluded from the high-capacity
optical cable connections with Japan” (p.l). The Indian academic network, ERNET, is
connected to the rest of the Internet with a 64kbps connection; some of the institutions
on ERNET make do with 9600bps, speeds which cannot support graphical web
browsing (Holdemess, 1996).
In addition to low connection speeds, scholars in LDCs also face other
challenges when attempting to connect to the Internet. Daudpota and Zambrano
(1995) illustrated many of the problems
1) High costs: On the average, a 64kbps connection to the Internet (if available)
cost US$8,000 a month. Several countries with no capacity of 64K circuits offer
instead 9.6k connections for roughly the same cost;
2) Existing infrastructure: Many developing countries still lack the necessary
infrastructure to support Internet connectivity (digital phone lines, digital
circuits, etc.);
3) Human resources: Most developing countries do not have a national body of
expertise to support and disseminate networking and information systems. Nor
is there any support or education for end users;
4) National networking: Internet connectivity per se is not the solution to
information access for all sectors of society. Building a national network is even
more crucial for both national development and long-term sustainability;
5) Entry barriers: Because of the need for capital to upgrade infrastructures,
high tariffs and restrictive policies can prevent many users from accessing
services, (p. 4)
The picture however, is not completely bleak for non-center countries. Africa
has the highest rate of growth in number of Internet domains, followed by Asia. For
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Asia, the growth was mainly in six countries: Japan, Korea, Taiwan, Hong Kong,
Singapore and Thailand (Ang & Loh, 1996). If financing can be arranged, AT&T and
Alcatel will connect 41 of the African nations by 1999 (Zgodzinski, 1996). Since
1993, the International Science Foundation Telecommunications Programs has worked
to provide computer network access in the former Soviet Union by creating, for
example, the Moscow backbone, which provides a modem, high-speed network
linking academic and research centers in Moscow (Mafter & Shkarupin, 1995). In
Hungary, which has the most highly developed computer systems in Central Europe,
there are an estimated 25,000 academic users. The systems cost about $2.3 million a
year to operate, or less than $100 per user. As one Hungarian scholar put it, “For the
price of a single technical textbook, we can provide access to all the possibilities of the
Internet” (Woodard, 1995, p. A21).
Although there is forward progress connecting scholars from LDCs to the
Internet, the fact remains there is a huge networked computing resource gap between
the West and the rest of the world. To further compound the problem is the language
barrier.
Language and Internet Use
English is the principal language of science. It is well documented that a large
proportion of the international scientific literature (both formal and informal) is
written in English. Additionally, most informal scientific networks and international
scientific meetings function predominately in English (Altbach, 1991a; Large, 1983).
For example, Large (1983) reported that 80 percent of all literature in seven major
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abstracting and indexing journals was in English. The next closest language was
Russian at eight percent, but the use of Russian in scientific literature has been rapidly
declining over the past years, while the use of English is increasing. After his study of
the “foreign language barrier,” Large concluded that “English is the most important
language in scientific communication, certainly in quantitative terms and probably in
quality as well” (162).
English is also the primary language of the Internet due in part to the network’s
origins in the U.S. (Holdemess, 1995; Specter, 1996). A recent survey of global email transmissions reported that most transmissions are in English, which supports the
notion that English is the primary language of the Internet (Altbach, 1995c). Add to
this the establishment of electronic library data bases and card catalogues, most of
which are in English-speaking countries, and it is clear that English will continue to be
the lingua franca of academe in the digital future.
Complicating the issue further is the type of English used on the Internet.
Collot and Belmore (1996) pointed out that CMC is developing its own language,
which is a new variety of English, somewhere between written and spoken forms. To
be sure, one must understand American culture and slang to understand much of the
information on the Internet.
The use of translation software may make the formal language barrier less
important, but for now, English language dominance will continue to play an
important role in the global exchange of knowledge — including via computer
networks.
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Chaudiron and Cloutier (1996) argued that the Internet’s dependency on
English limits its use because technically only English language applications can be
fully presented. “In this respect, the Internet displays a serious lack of attention to the
needs of multilingual communication and does not make it possible to express
linguistic diversity” (p.l). However, a Singapore minister of information predicted
that “the widespread use of English will eventually be contested and the Internet itself
will become multicultural” (The language of the Internet, 1995). The French are
leading the charge against the dominance of English on the Internet by developing
French-based computer programming among other attempts (Opening the net to
cybemautes, 1996).
One solution is adopting Unicode, which represents letters and symbols by 16
zeros and ones, yielding 65,536 combinations, and therefore able to represent far more
character sets than can the ASCII code, which yields only 128 such sequences (The
language of the Internet, 1995). But for now, practical software to generate and read
Unicode files is not widely available (Holdemess, 1995).
The use of English may also be related to the type of Internet applications
employed. E-mail messages between two or more people who speak the same
language does not need to be in English. Anderson (1997) found that visiting scholars
did not strongly agree that the ability to communicate in English is a must. This
response is likely due to nature of their primary use of CMC, exchanging e-mail
messages with colleagues who speak the same language.
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Despite the promise of translation software, Unicode, and the use of e-mail for
private, non-English correspondence, the fact remains that English is the language of
science and the Internet. Therefore, it is reasonable to assume that English will
continue to play an important role in the invisible college and any attempts to provide
opportunity for scholars from non-center countries to join an invisible college.
Countries on the periphery need to balance between complete dependency on English
and the retention of their indigenous language. English speaking countries at the
center must resist complacency and strive to learn about and include other cultures and
languages. For countries in the middle, the challenge is preserving the balance
between scientific independence and maintaining a presence in the international
knowledge network.
In summary, structural barriers of language and access to computing resources
exist for scholars residing in non-center countries. These barriers may contribute to
these scholars’ inability to gain membership in the invisible college. These barriers
may also contribute to their countries remaining on the academic periphery. For those
scholars from non-center countries who have access to networked computing, little is
known about them as evidenced by the literature review. Chapter 3 highlights the
method used in the current study to begin rectifying this dearth of literature by
focusing on the use and attitudes of CMC users from periphery and semi-periphery
countries. This will be the first step in determining whether or not CMC has value as a
potential opportunity equalizer among global academics.
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CHAPTER 3
METHODS
Data for this study were collected using a questionnaire that was sent via
electronic mail to 1048 biologists from a total of 64 semi-periphery and periphery
countries. This chapter provides information on the collection method, classification
criteria for semi-periphery and periphery countries, participant selection, questionnaire
development, delivery procedures, response options, respondent coding, data
preparation, and data analysis. Due to the lack of existence of a standard methodology
for conducting computer network surveys, this chapter is not only an account of the
methodology for this particular study, but also may serve as a general guide for the
surveying of international populations via electronic mail.
Collection Method
Responses were collected via electronic mail because this method allowed the
questionnaires to be sent to scholars scattered throughout the world quickly, efficiently
and at a low cost. Both telephone and postal mail were considered and subsequently
rejected as collection methods. The high cost of international telephone rates,
necessary compensation for time zone differences and the potential language barrier
eliminated the phone survey as a practical data collection method. Similarly,
requesting survey responses through postal mail is impractical given the length of time
it would take for a letter to reach a respondent-especially in developing nations—and
for the completed questionnaire to be returned. Further, it is well known that
providing return postage is an important factor in obtaining adequate response rates
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Dillman, 1978). However, since outgoing mail requires country-of-origin postage, it
would be nearly impossible to purchase the correct postage from each originating
country, affix it to the response envelope and send it with the survey. Hence, e-mail
emerged as the best data collection method.
Besides being a practical data gathering mechanism, the population being
studied seemed well-suited to respond to an electronic mail survey. Mitchell,
Paprzycki, and Duckett (1994) posited that e-mail surveys are ideal when surveying a
global population and/or asking questions regarding computer literacy. Since the point
of the study was to determine whether or not CMC might increase scholarly
opportunity for academics from semi-periphery and periphery countries, the computer
network ought to be the medium used for responding to the surveys. Although
conducting a survey using an international population via electronic mail is a relatively
untested method of gathering data, the benefits of using the medium in this case
outweighed the potential problems of the unknown.
Country Classification System
The first step in the data collection process was to identify countries that were
either semi-periphery or periphery. A country’s status in the center-periphery
continuum was determined by assessing the relative amount of influential scientific
literature produced by scholars in that country as measured by number of publications
and citations in the Science Citation Index (SCI) of the Institute for Scientific
Information (ISI). By comparing the total level of publication output of all the
countries in the world, a quantitative measurement could be employed to determine
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center-periphery status. Using publication output and citation rates to determine
membership in the invisible college is a common practice (Crane, 1972; Garvey, 1979)
but the method does not appear to have been used previously to determine a country’s
status on the center-periphery continuum.
The SCI was selected as the source of citations because it is the top indexing
services for scientific journals and conference proceedings. Inclusion in the SCI
guarantees that an article will be listed when scientists search the literature for
previous work to cite in their own papers (Gibbs, 1995). Therefore, publishing an
article in one of the 3,300 scientific journals indexed in the SCI indicates the
importance and potential influence of the listed author’s research. It must be noted
that inclusion in the SCI is not an indication of quality and that no claims of quality
regarding other academic work are made in this research. (For an in-depth discussion
of the issue of quality as it relates to the SCI see Garvey, 1979, pp. 97-101.)
Granted, the SCI indexes mostly Western journals, perhaps leading to systemic
preference to Western scholars, but higher education is traditionally based on merit
and these Western journals are currently the most selective and use the highest
standards in selecting material to publish. To be sure, journals indexed in the SCI are
the most prestigious and influential ones and therefore are those in which all scholars
desire to publish, Western or not. Further, it is beyond the scope of this study to
provide a full critique of the inequalities in the academic publishing industry. (For a
fuller discussion of the topic see Altbach, 1995a.) Important to this study is the fact
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that the SCI provided quantitative data that could be used to determine center, semi¬
periphery and periphery countries.
To further focus the data gathering, biologists were selected as the target
population within peripheral and semi-peripheral countries. Biologists were an ideal
population for this study. Biology is a discipline in the sciences and the notion of the
invisible college grew out of the study of science. Because biology is not as
dependent on computers for practice as physics, math or engineering, biologists are
not necessarily computer experts and may therefore be representative of a broader
population of scholars. Biology is a well-established discipline with a comprehensive
network of journals and conferences which suggests the presence of an invisible
college. Biology has an electronic equivalent to the academic conference in BIOSCI.
Unlike some disciplines in the social sciences or humanities, biology is a common
academic discipline world-wide and thus allows study of a global population. Finally,
because of the increasing global importance of health and environmental issues, it is
important to understand how biologists studying these issues communicate with one
another.
To identify center, semi-periphery and periphery status of a country as
determined by the scholarly output of biologists world-wide, an adaptation of the
bibliometric work of Bruan, Glanzel, and Grupp (1995) was conducted. Bibliometrics
is the quantitative study of the various facets of written communication. Bruan,
Glanzel, and Grupp extracted all the articles, letters, notes and reviews in the life
sciences (of which biology is a part) from the 1989-1993 annual cumulations of the
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SCI and categorized each paper using the address of the paper’s first author. Countries
that had produced at least 1000 papers in all science fields were included in their
project. This criterion identified 50 nations which Bruan, Glanzel, and Grupp then
used to conduct further bibliometric analyses. The countries that produced fewer than
1000 scientific papers, no longer of concern to Bruan, Glanzel and Grupp, were
automatically designated as periphery countries for the purposes of the current study
because these countries clearly have little influence in the world’s science arena.
The remaining 50 countries were in need of classification for this study, so it
was necessary to follow the Bruan, Glanzel and Grupp analysis to its completion.
Bruan, Glanzel and Grupp counted the absolute national publication output and its
share of the world total. The absolute number of citations each article received was
also calculated and reported by country. These totals were reported in 14 separate sub¬
fields of the life sciences based on ISI’s subject category assignment scheme. This
scheme of reporting 14 separate sub-fields was recalculated into the three-part
categorization of micro, physio and eco found in Stankus (1992). The reason the
categorization scheme found in Stankus (1992) was adapted for use in the current
study is simple: Stankus used three categories which, for purposes of data gathering
and analysis, was more practical than attempting to divide the population into 14
separate categories. Furthermore, this exploratory study was not concerned with the
sub-disciplines of biology, per se, but is more interested in biologists in general.
Table 3.1 shows the conversion from Bruan, Glanzel and Grupp’s
classification to the categorization used in the current study.
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Table 3.1 Re-Categorization of Biology
Current Study Categories

Bruan et. al. Categories

ISI Subject Categories

Micro

Biotechnology

Biotechnology & Molecular
Biomedical Engineering
Genetics and Heredity
Microbiology
Mycology
Virology

Microbiology

Physio

Internal Medicine

Pharmacology &
Pharmacy
Eco

Ecology

General Biology

Cardiovascular System
Endocrinology &
Metabolism
Gastroenterology
Physiology
Respiratory System
Urology & Nephrology
Pharmacology & Pharmacy
Toxicology
Ecology
Environmental Sciences
Limnology
Marine & Freshwater
Biology
Water Resources
Biology
Biophysics
Botany
Entomology
Ornithology
Parasitology
Zoology

Appendix A displays publication rates within the 50 countries by the current
classification system. The total number of publications and the share of that total in
terms of percent is given for each country by sub-category (micro, physio and eco).
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The total of all publications in all sub-categories and the total percent of all
publications is also provided.
Countries with a total publication output greater than one percent were deemed
center countries because they produce the majority of biological publications. One
percent was an arbitrary cut-off, but given the skewed distribution of scholarly output,
this one percent demarcation was an arbitrary, albeit logical break.
Sixteen countries meet this criterion. These countries were USA, Japan, UK,
Germany, France, Canada, Italy, USSR, Netherlands, Australia, Sweden, Spain, India,
Switzerland, Belgium, and Israel. The combined publication output of these 16
countries accounted for 89.14% of the total biological literature produced for all
countries. In other words 9 out of 10 articles produced in the biological sciences are
written in only a handful of countries. Bruan, Glanzel, Maczelka, and Schubert (1994)
found similar publication output rankings for the years 1980-1989 based on all of the
life sciences. Therefore, the rankings of the countries in terms of total scholarly
biological output has been fairly consistent for the past decade and a half.
To account for the actual influence of these publications, the number of
citations per country in all publications was next categorized using the same method
and reporting structure. Citation rates are important because if an article is written but
is not used by other scholars as basis for furthering science or does not help guide
research in some way, the article has little or no value and its author is probably not
affiliated with membership in the invisible college. This is not to argue that uncited
articles may not be influential in the future, but for the moment, uncited articles are
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not the type that lead to peer recognition, which in turn leads to membership in the
invisible college.
Large (1983) stated that citation analysis is able to “provide an insight into the
relative importance of individual documents as perceived by authors who have used
them in the course of their own writing” (p.7). He continued to explain that authors
cite papers for a variety of reasons including to “give credit for related work; to
substantiate claims made in the text; to provide background reading; to correct or
criticize the work of others; to pay homage to pioneers in the field” (p. 7). In the end,
Large concluded that citation analysis is a powerful tool for analyzing with a
reasonable degree of objectivity the impact of documents. Although this claim of
value is debated (Moravscik & Murugesan, 1975), for the purposes of this research
project, citation analysis was a sufficient method to verify center-periphery status.
Citation counts were accumulated from the publication date of an article
through 1993. Once again using the arbitrary demarcation of one percent or greater of
all citations, 11 nations were deemed to be Center countries. Centers include USA,
UK, Japan, Germany, France, Canada, Netherlands, Sweden, Australia, Italy, and
Switzerland. These 11 countries were then considered the true center nations in the
discipline of biology because they are the countries that produce the most research
output in terms of important publications in peer reviewed, high prestige journals and
account for the highest percentage of citations appearing in other scholars’ work.
The same countries were cited in the life science literature at a rate greater than
1% for the years 1980-1989 (Braun, Glanzel, Maczelka, & Schubert, 1994).
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Therefore, countries identified as centers in terms of share of citations have been
consistent since 1980. These center countries are the world’s major biological
knowledge producers.
The five nations which accounted for greater than one percent of the total
publication output but did not produce greater than one percent of total citations were
deemed semi-periphery countries. While not at the level of the centers, these countries
still produced a fair amount of research activity as evidenced by their relatively high
amount of output of biological literature. This higher level of research activity was
deserving of distinction and for the purposes of this study that distinction was semi¬
periphery status. These countries are Belgium, India, Israel, Russia (USSR) and
Spain.
All other nations, for the purposes of this study, including countries excluded
from the Bruan, Glanzel and Grupp research, were considered periphery countries
because of their low research output and citation rates. Table 3.2 displays countries by
their status. The countries are listed in descending order from the most prolific, the
United States, downward to the periphery countries. See Appendix B for the actual
citations rates and rank order for each individual country. Only the semi-periphery
and periphery countries with representation of respondents are rank ordered. The next
section highlights the participant selection process.
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Table 3.2 Country Classification
Categorization

Country

Center

United States of America
United Kingdom
Japan
Germany
France
Canada
Netherlands
Sweden
Australia
Italy
Switzerland

Semi-Periphery

Belgium
India
Israel
Russia
Spain

Periphery

All other nations
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Participant Selection
Once countries had been categorized along the center-periphery continuum,
finding a population of biologists remained. The respondent pool was identified using
the database of registered subscribers to the BIOSCI clearinghouse. BIOSCI is a set of
electronic communication forums-the bionet USENET newsgroups and
corresponding e-mail lists-used by biological scientists worldwide. Basically
BIOSCI is a continuous electronic academic conference for biologists. The purpose of
BIOSCI is to promote communication between professionals in the biological sciences
although the general public may access the lists and monitor the discussions.
BIOSCI has two parallel World Wide Web sites which allow access to all
BIOSCI discussions and services. The U.S. BIOSCI site has been supported by
corporate advertising since the mid-1996 end of its grant from the National Science
Foundation, Department of Energy, and National Institute for Health. The U.K.
BIOSCI node is supported by the Daresbury Laboratory (BIOSCI, 1997). Because of
these sponsorships, no fees are charged for any services and the likelihood of use by
scholars from poorer countries is therefore increased. Web server user statistics are
kept to record the number of times users access the bio.net server which houses the
BIOSCI clearinghouse and other related information. For example, during the week of
January 4, 1997, the bio.net server was accessed 97,395 times; however, these
statistics do not identify the type of use. Since so much of the user information is
unknown-such as the home country of the web user—the most that can be claimed
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about the user statistics is a general statement regarding the number of times the server
is accessed.
The BIOSCI World Wide Web site contains a searchable database of
participating scholars who chose to register with the BIOSCI user directory. Not all
users of the BIOSCI clearinghouse need to be registered. To register, a subscriber is
asked to complete an address entry form, which includes the following information:
name, job title, e-mail address, type of computer network used, phone and fax number,
postal address, institutional affiliation, and research interest. To identify potential
respondents for this study, the database of BIOSCI users was searched using the
names of periphery or semi-periphery countries which have registered Internet domain
names as key words. The list of 224 countries with Internet domain names was
developed by Landweber (1995) for the Internet Society (Appendix C). Not all
countries or entities were listed by Landweber (1995) as having full Internet access at
the time of his survey, but since the Internet capacity changes daily, all 224 countries
and entities were used for the search. The database search of periphery countries was
conducted alphabetically by country name on October 26, 27 and 28, 1996. A search
of semi-periphery countries was performed on January 10 and 11, 1997. The two
searches of the BIOSCI database produced the names of 1291 biologists from 64
periphery and semi-periphery countries. The other 160 countries with Internet
domains did not show any biologists registered with BIOSCI.
After eliminating improperly formed electronic mail addresses and participants
who registered in the database as students, non-academics or researchers, 1048
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biologists were deemed eligible. The survey questionnaire was distributed to all 1048
biologists in the respondent pool.
Of the total, 26% (n=274) resided in semi-periphery countries. The remaining
74% (n=774) lived in periphery countries. Figure 3.1 illustrates the population
breakdown between scholars residing in semi-periphery and periphery countries.

Semi-Periphery
26%

Periphery
74%

Figure 3.1. Percent breakdown of respondent population by semi-periphery and
periphery.

The geographical breakdown of the population is represented in Figure 3.2. To
help ensure confidentiality of respondents when reporting results and to create
categories for analysis, all countries were classified into one of five geographical
regions: Latin America and the Caribbean; Eastern Europe; Western Europe; Asia and
Oceania; and Africa and the Middle East. Geographical classification was based
purely on location rather than cultural ties or sovereignty.
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Latin America/
Caribbean
21%

Western Europe
30%

Eastern Europe
15%

Africa/
Middle East
11%

Asia/
Oceania
23%

Figure 3.2. Geographical location of respondent population by percentage.

Both the semi-periphery/periphery status and geographical distinctions were
used as variables in data analysis. This allowed for comparisons among the variables
without identifying individual respondents. These broader analyses were needed to
conceal the identity of a scholar who may be the sole representative from a given
country. Appendix D outlines the countries in which the members of the population
resided, the number of scholars from each country, the country’s peripheral status and
the geographical categorization of the county. It must be noted that the determination
of the participants’ domicile was based on the location found in the electronic mail
address which may or may not reflect citizenship and/or current country in which the
participant works. For example, a person may have an email address that corresponds
to Israel, but the person could currently be working in the U.K.
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Questionnaire Development
The precursor to the current survey instrument was developed for a study of the
use of computer mediated communication by visiting international scholars at the
University of Massachusetts Amherst (Anderson, 1997). Many of the questions used
were adapted from instruments developed by White (1995) and Cohen (1995) with
their permission. Questions 2-13, 15-33 and 40 were all part of Anderson’s survey of
international visiting scholars. Based on the results of the study of international
visiting scholars, modifications to these questions were made for the current
instrument (see Appendix E for copy of the survey questionnaire).
As a pilot test, the questionnaire designed for the current research was
electronically mailed to all 14 members of the biology department at the College of the
Holy Cross. Those participating in the pilot were asked to complete the questionnaire
and return it via e-mail along with a notation of the time it took to complete,
comments regarding the ease of use, and any questions or concerns regarding the
content or wording of the questions. Although the pilot was not tested on an
international population, the chosen participants were knowledgeable about both
computer mediated communication and the discipline of biology.
Of the original 14 members of the pilot population, it was discovered that three
faculty members were on sabbatical, reducing the population to 11. Six questionnaires
were returned from the pilot population. There were no suggestions for greater
clarification or more inclusive response sets from the pilot respondents. On average,
the time required to complete the questionnaire was 12 minutes. Because the pilot
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population’s native language was English, they were most probably able to complete
the survey faster than respondents for whom English is not a first language.
Therefore, the actual time to complete the questionnaire for the international target
population was estimated to be between 12 and 20 minutes.
In order to increase the response rate, the questionnaire was translated into
Spanish, Portuguese, and Russian by three experts. Holdemess (1995) reported that .
the language barrier is particularly problematic in Latin America. Therefore,
translations into Spanish and Portuguese were determined to be necessary to increase
the response rate from Latin America, which accounted for 21% of the population. As
an added benefit for these translations, an additional nine percent of the population
resided in Spain or Portugal, making these translations even more practical.
Since many of the scholars from the former Soviet Union were likely trained in
Russian, a translation into Russian could help increase the return rate from this
important semi-periphery country. Translation into other languages was not
conducted because of the high cost of translation for relatively small numbers of
scholars. Further, it was known that all respondents could communicate in English
because they had registered with the BIOSCI database in English. In addition, using
the Holy Cross computer system, it was not possible to send electronic mail in
languages which did not use Roman or Cyrillic alphabets.
John Cull, PhD, professor of Spanish at the College of the Holy Cross,
translated the document into Spanish. Roxanne Anderton, PhD, a native of Brazil,
translated the questionnaire into Portuguese and Vladimir Kuskouski instructor of
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Russian Languages at South St. Paul High School, MN, translated the questionnaire
into Russian. The translated versions were read by native speakers of each language to
ensure proper translation and readability.
The final English version of the questionnaire and cover letter was submitted to
the Human Subjects Review Committee of the School of Education at the University
of Massachusetts Amherst. A copy of the Human Subjects Review Committee
approval form is on file at the Academic Affairs Graduate Program Office, School of
Education.
Questions
Participants were asked to complete a 42-question instrument with both openended and closed-ended questions. The instrument was divided into four sections:
opinions regarding CMC in relation to academe in general, frequency of respondent
use of CMC, perceived benefits from that use and demographic information.
The first set of questions related to the respondent’s use of computer mediated
communication. Question 1 asked how many years and/or months the respondent has
been using CMC. Questions 6-13 asked for the relative frequency of use for specific
computer mediated communication applications such as exchanging work-related
messages with colleagues, reading and posting messages to academic discussion
groups, participating in real time conferencing and sending drafts between co-authors.
Relative frequency was determined by the response to a 6-point scale with l=never,
2=less than once a month, 3=monthly, 4=weekly, 5=daily, 6=numerous times a day.
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Question 24 solicited information regarding the respondents’ use of CMC in the
scholarly writing process.
The second line of inquiry, meant to solicit information regarding perceived
usefulness and benefit, consisted of a series of statements for which the respondents
indicated on a five-point semantic differential scale the relative amount of benefit they
have gained by using computer mediated communication (l=no benefit to 5=major
benefit). For questions 15-23, respondents rated the benefit obtained relative to
contact with colleagues, ability to collaborate, quality and enjoyment of scholarly
work, and scholarly productivity.
In addition to understanding the benefit obtained from actual use, a subset of
questions asked the respondents their opinions and attitudes regarding the benefit and
usefulness CMC has to academe in general. In questions 2-5, the respondents were
asked to indicate how strongly they agreed or disagreed with statements regarding the
ease of collaboration, need for access to CMC, the need to communicate in English to
benefit from using CMC, and the timeliness of information sent through CMC
channels. Respondents rated levels of agreement using a 4-point Likert-type scale
ranging from l=strongly disagree to 4=strongly agree.
The third section of the instrument—questions 26-41—contained standard
demographic questions to determine respondents’ gender, age, citizenship, domicile,
highest degree earned, location of graduate training, proficiency with the English
language, perceptions of their own scholarly output (books, monographs, articles, etc.)
and area of research. Demographic questions were placed at the end of the
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questionnaire to allow the respondents to begin with questions regarding CMC instead
of less interesting demographic questions. This method of placing demographic
questions at the end of a survey is endorsed by a number of researchers (Bourque &
Fielder, 1995; Dillman, 1978).
Delivery Procedure
The questionnaire was designed to ensure optimum readability on as many
different types of electronic mail systems as possible. To achieve maximum
deliverablity, the survey was sent in ASCII mode. ASCII mode is a simple text format
which allows for translation of text characters from one type of operating system (i.e.
Novell, UNIX, VM) to another. This means that the questionnaire was typeset using a
non-proportional text, Courier, at 60 characters per line. A hard break, instead of an
automatic wrap, was placed after each line to ensure consistent line breaks. Although
this layout method is not as visually appealing as a desktop published questionnaire
because of the block text look, the tradeoff in terms of the increased likelihood of
delivery in the proper format was worth the loss in visual appeal.
To determine whether or not the questionnaire layout would be altered en
route to different types of electronic mail software and network operating systems, a
copy of the questionnaire in all languages was mailed electronically to users of a
number of different systems. Copies were mailed to users of Novell GroupWise,
Netscape Mail, America On-Line and a variety of VMS Vax and UNIX systems for
testing the integrity of layout. In all cases, the English version of the questionnaire
arrived in the same form as was mailed.
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The translated versions did not consistently arrive intact. If the receiver of the
message did not have his or her electronic mail software set to interpret non-English
characters and accents, the message was garbled. Because most electronic mail
software is not as sophisticated as word processing software in terms of interpreting
non-English characters and accents and because it was not known whether or not the
respondents would have the compatible electronic mail software to receive the
translated versions of the message, it was decided to send the survey in English along
with the translated version as a word processed attachment. If the respondent had the
ability to open attachments with his or her word processing software, it was likely that
the translated version could be read. The other option for replying to the survey in a
language other than English was by responding to the World Wide Web site, which
will be explained later in this chapter.
Once the format for sending the messages was determined, the survey was sent
directly to the potential respondents and not to the various BISOSCI discussion lists
on which the respondents were members. Mitchell, Paprzycki, and Duckett (1994)
grappled with the practicality of sending e-mail surveys directly to respondents instead
of sending the survey to the members of a discussion list for distribution. On one
hand, sending to the list allows for one message to reach all of the respondents. On
the other hand, the message is not as personal and could lead to respondents receiving
multiple copies of the questionnaire if the respondent is a subscriber to more than one
of the targeted discussion lists. Most importantly, if a message is sent to the
membership of a discussion list and not directly to respondents, the size of the
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population is not known and, therefore, the response rate cannot be calculated. The
reason the population would not be known is because not all users of the BIOSCI list
have registered with the database used to determine the population of this study.
Further, the membership of any of the various BIOSCI lists are in constant flux with
users subscribing and unsubscribing to the lists daily. Therefore, the only way to be
confident of a pool size was to be in control to whom the messages were directly sent.
To retain the benefit of an individualized mailing of the questionnaire and
reduce the size of a lengthy header, the questionnaire for this study was electronically
mailed directly to the respondents in small batches of no more than 15. A header is
the information at the top of an electronic mail message providing the user name,
client computer address, date and time of mailing, etc.
Mitchell, Paprzycki and Duckett also pointed out that sending a single
electronic mail message to a large number of respondents generates a large header,
resulting in disclosure of the names of the participants. In addition, the questionnaire
appears several screens later in the message, which may discourage participation by
the readers. The mailings were also done by country in order to better manage
returned mail and to group mailings by language. For example, all Colombians would
receive a English and Spanish version of the questionnaire. Appendix F displays the
breakdown of language attachments sent to various countries.
Three separate mailings were conducted as prescribed by Dillman (1978). The
mailings occurred on May 24, 1997, June 1, 1997, and June 8, 1997. Per the
recommendation of Mitchell, Paprzycki and Duckett (1994), the Holy Cross system
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administrator was contacted to ensure that no maintenance or software
changes/upgrades were scheduled to the Holy Cross network during the project’s
mailing activity. Changes or upgrades to the network could have seriously hampered
the project.
Response Options
Respondents were asked to respond to the questionnaire using one of five
methods:
Response Option 1
Visiting a World Wide Web page at http://carver.holycross.edu/ canderso,
completing the survey using a Web browser interface (e.g. Netscape, Mosaic, Lynx)
and submitting it (see Appendix G which contains printouts of the various Web
pages). The pages were designed to support both graphical and text based Web
browsers. The text based interface was particularly important since some of the
potential respondents were expected to have access only to less sophisticated
computing equipment and software. Instructions for completing the questionnaire
were provided at the top of the introductory Web page.
Respondents were encouraged to use the Web page to complete the
questionnaire because the ease of completing the questionnaire is greatly enhanced.
Using the Web, all a respondent with the proper software needed to do was use the
computer’s mouse to point the arrow on the screen at the chosen response and then
click the mouse. At the end of the questionnaire the same “point and click” method
submitted the questionnaire and the data was automatically directed to and stored on
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the system computer at Holy Cross. Further, the stored answers were pre-coded and
therefore data entry was greatly accelerated. However, as noted earlier, not all
respondents may have had convenient access to the Web and therefore, several
alternative methods for returning the survey via electronic mail were offered.
Response Option 2
Filling out the electronic mail survey by editing the answers (i.e. placing an
asterisk by the response to multiple choice questions and typing in the answer to
open-ended questions) and then returning the edited copy of the survey. This method
of editing answers is often achieved by simply using the return function of the e-mail
software. For many users, this is the most convenient method to reply to electronic
mail.
Response Option 3
Sending a response by e-mail message indicating the original question number
and corresponding answer; for example; Ql. 3 years, Q2. 3, Q3. 2, etc.
Response Option 4
Returning a computer file which was attached to the message. By opening the
attachment into a word processing software program such as Microsoft Word or
WordPerfect, the respondent could complete the survey and return it as an attached
file. Attachments gave the respondent the ability to use word processing software,
which is often more user-friendly than electronic mail software in terms of editing
documents such as this survey. More importantly, the attachments also gave the
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respondent the opportunity to complete the survey in either Portuguese or Spanish.
However, this option was not available to all respondents.
Response Option 5
Printing out the survey, answering the questions with a pen or pencil and
returning the completed survey by facsimile (fax). Respondents who chose to return
the survey by fax were asked to include their e-mail address on the survey in order to
track responses.
Respondent Coding
Identification of a respondent was linked to the e-mail address of the
respondent. Because of the electronic medium, traditional blind number coding was
not practical, especially given that a respondent may have completed the questionnaire
via the World Wide Web and could have been untraceable. Since respondents who
used the Web page to complete the questionnaire may or may not have had access to
the original electronic mail message at the time of their visit to the Web page, it was
more convenient for the respondent to indicate their e-mail address, which they would
already know, than to enter a code number. To verify the authenticity of the
respondent each e-mail address was compared against the list of respondents. If any email address found on the web page did not match or could not be found to be an
updated version of an address of a potential respondent, that survey would not have
been included in the study. This method of using an e-mail address to identify
respondents prevented the random web surfer from completing the web version of the
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questionnaire and tainting the data. Asking for the e-mail address of the respondents
had the added benefit of providing an updated mailing list.
Data Preparation
The coded survey data were entered directly into the data editor of the
Statistical Package for the Social Sciences (SPSS) software program. Prior to data
entry, the responses were reviewed for inappropriate or multiple responses. When
inappropriate responses could not be reconciled, the answers were coded as if no
response was given. Although this method of dealing with inappropriate or multiple
responses causes some data to be lost, it is the most valid method of resolving
discrepancies (Suskie, 1992).
Once entered, the data were cleaned as prescribed by Fink (1995). The first
step in the cleaning process was to screen for outliers-data that are not consistent with
the rest of the data set. Outliers were noted and the analysis was conducted with and
without outliers included. Once the analysis was complete, a decision was made
whether or not to include the outliers in the final report. The data were also screened
for incorrect values for a given response. Finally, the data were screened for missing
values. Items with missing values were excluded from analysis. Once cleaned, data
were ready for analysis in SPSS. Further cleaning of the data occurred during data
analysis.
Data Analysis
Data were analyzed using the Statistical Package for the Social Sciences, SPSS
7.5 for Windows. Since this was an exploratory study, the main type of data analysis
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was descriptive in nature. Non-parametric techniques such as Pearson’s Chi Square
and Spearman’s Rho were used to analyze most of the bivariate relationships. The
Pearson’s chi-square test of association was utilized to test for relationships among
nominal data. For example, to test whether or not the proportion of those who
frequently contacted colleagues outside their home institution (Q8) differed
significantly from micro biologists to eco biologists (Q34), the Pearson’s chi-square
test was performed.
When testing for correlation between ordered values, Spearman’s rho (rs)was
most often employed. Siegal and Castellan (1988) defined Spearman’s rho as “a
measure of association between two variables which requires that both variables be
measured in at least an ordinal scale so that the objects or individuals under study may
be ranked in two ordered series” (p. 235). Spearman’s rho can be useful in tests of
significance. For example, the respondent’s ranking of benefit in quality of scholarly
work (Q19) was correlated to the respondents’ opinion on the level that CMC is
changing the way academic researchers collaborate (Q2).
Respondent Description
To provide a comprehensive description of the population, measures of central
tendency and variation were determined. The values for each variable are organized
into frequency and percent distributions and when appropriate by range, mean and
standard deviation. Descriptive statistics were provided for all variables and the
results were compared to the applicable literature.
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Demographic data were also analyzed by using crosstabs describing the
population with the major dependent variables. Chi-square tests were used to test for
degrees of association with nominal data. These tests were run simply to better
describe the respondents and no specific research proposition were associated with the
tests. Following is a list of the cross tabs for which chi-square tests were conducted.
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Table 3.3 Variables Used in Cross Tabulations of Nominal Variables Describing
the Respondents by Major Dependent Variables
Major Dependent Variables
Q02 CMC changing collaboration

Nominal Variables Describing
the Respondents
Q26 institutional setting

Q03 need access to CMC

Q34 biological sub-discipline

Q04 must communicate in English

Q36 gender

Q05 finding are on line before journals

Q39 geographical region

Q06 frequency contact at home

Q40 highest academic degree

Q07 frequency contact home country

Q41 status of country of degree

Q08 frequency contact abroad
Q09 frequency read postings
Q10 frequency post
Q11 frequency real-time conferencing
Q12 frequency sending drafts
Q15 benefit contact at home
Q16 benefit contact home country
Q17 benefit contact abroad
Q18 benefit collaboration
Q19 benefit quality of scholarly work
Q20 benefit enjoyment scholarly work
Q21 benefit scholarly production
Q22 benefit staying abreast
Q24 number of publications using e-mail

When prudent, cells were consolidated during the chi-square testing process.
Cell collapsing was not performed to simply increase levels of significance, but
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instead to ensure that cells would have an adequate expected count. Consolidation
was performed only when combinations of categories were meaningful. For example,
for Q27 “Are your interests primarily in teaching or in research?” The two categories
of “primarily in research,” and “in both, but more in research” were combined to form
“research interest” as opposed to “teaching interest” which was formed by combining
the categories of “primarily in teaching,” and “in both, but more in teaching.”
Siegel and Castellan (1988) discussed the methods to solve the small-expectedvalue problem. A larger sample can be selected, the number of categories can be
reduced, or the categories can be combined after the data are in hand. Use of a larger
sample is impractical given the parameters of the study, and does not ensure that all
expected values will be sufficiently large. The a priori use of fewer categories or
groups not only sacrifices information but also does not ensure that the expected
values will be sufficiently large (p. 203«). This leaves combining groups.
Consolidating groups had the additional benefit of making the expected frequencies in
each cell more equal thus ensuring the greatest power of the chi-square test.
Singelton, Straits and Straits (1993) provided an additional argument
supporting category consolidation. The larger the tables produced by cross tabulation,
the more difficult it is to discern the pattern of the relationship, which can be much
more complex than the positive or negative relationship which is being tested. When
collapsing categories, care was taken.
Tests for correlation were performed on the ordinal and interval variables
which described the population with the major dependent variables.
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Table 3.4 Variables Used to Test Correlation for Ordinal and Interval Variables
Describing the Respondents by Major Dependent Variables
Major Dependent Variables
Q02 CMC changing collaboration

Ordinal and Interval Variables
Describing the Respondents
Q01 years using CMC

Q03 need access to CMC

Q25 adequacy of CMC

Q04 must communicate in English

Q35 years working

Q05 finding are on line before journals

Q37 age

Q06 frequency contact at home
Q07 frequency contact home country
Q08 frequency contact abroad
Q09 frequency read postings
Q10 frequency post
Q11 frequency real-time conferencing
Q12 frequency sending drafts
Q15 benefit contact at home
Q16 benefit contact home country
Q17 benefit contact abroad
Q18 benefit collaboration
Q19 benefit quality of scholarly work
Q20 benefit enjoyment scholarly work
Q21 benefit scholarly production
Q22 benefit staying abreast
Q24 number of publications using e-mail
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Testing Research Propositions
In addition to providing a description of the population, statistical analysis
testing for the relationship between the independent and dependent variables
associated with the six research propositions were performed. The bivariate statistical
tests used included Spearman’s rho or Pearson correlation coefficient (Pearson’s r).
The purpose of these analyses was to determine the type of relationship and the
strength of the relationship between and among the variables in the research
propositions.
The specific test used was determined by the type of data included in the test and
the specific question to be answered. Pearson correlation coefficient or Pearson’s r
were used to describe the linear relationship between two variables that are both
interval variables. Spearman rank-order correlation coefficient rs, known commonly
as Spearman’s rho was used to describe the linear relationship between pairs of ranked
scores.
Since the direction of the relationship between the variables was thought to be
known, a one-tailed test was used. Using a one-tailed test is a more stringent and
allows for predicting direction.
In order to efficiently test these research propositions, the eight questions
regarding benefit were recoded from 1-5 to 0-4. The responses to the eight questions
were summed, thus creating a new variable for benefit with a scale from 0 to 32. The
new benefit variable was tested for correlation with the various independent variables.
Further, in order increase variability in the measure of English proficiency, questions
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Q31-Q33 were recoded from 1-5 to 0-4. The responses to the three questions were
added resulting in a new English language variable ranging from 0 to 12. This new
variable was tested for correlation with the dependent variables.
The six research propositions are listed below. The independent and dependent
variables for each proposition are provided. The results of the statistical analysis for
each proposition are found in chapter four.
Research Proposition 1
a. The higher the frequency of CMQ&e, the higher the self perceived productivity of
the scholar. (Independent variable: Frequency of CMC use measured by questions
Q6-12; Dependent variable: Perceived productivity measured by question Q29.)
b. The higher the perceived benefit from using CMC, the higher the self perceived
productivity of the scholar. (Independent variable: Perceived benefit measured by
scale of questions Q15-Q22; Dependent variable: Perceived productivity measured by
question Q29.)
Research Proposition 2
a. The higher the interest

activity in research, the higher the frequency of CMC

use. (Independent variable: Interest and activity in research measured by questions
Q27, Q28; Dependent variable: Frequency of CMC use measured by questions Q6-

12.)
b. The higher the interest and activity in research, the higher the perceived benefit
from CMC use. (Independent variable: Interest and activity in research measured by
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questions Q27, Q28; Dependent variable: Perceived benefit measured by scale of
questions Q15-Q22.)
Research Proposition 3
The higher the level of using computer mediated communication, the higher the
perceived benefit from using computer mediated communication. (Independent
variable: Frequency of CMC use measured by questions Q6-12; Dependent variable:
Perceived benefit measured by a scale of questions Q15-Q22.)
Research Proposition 4
a. The higher the proficiency in English, the higher the frequency of CMC use.
(Independent variable: Proficiency in English measured by scale of questions Q30,
Q31-Q33; Dependent variable: Level of using CMC measured by questions Q6-12.)
b. The higher the proficiency in English, the higher the perceived benefit from CMC
use. (Independent variable: Proficiency in English measured by scale of questions
Q30, Q31-Q33; Dependent variable: Perceived benefit measured by scale of questions
Q15-Q22.)
Research Proposition 5
a. The more relatively peripheral the country in which the scholar works — as
measured bv the citation rates in the SCI — the higher the frequency of CMC use.
(Independent variables: Peripheral status measured by question Q39 and ranks
ordered according to the scholar’s country status found in Appendix B; Dependent
variable: Frequency of CMC use measured by questions Q6-Q12.)
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b. The more relatively peripheral the country in which the scholar works — as
measured by the citation rates in the SCI - the higher the perceived benefit from CMC
use. (Independent variables: Peripheral status measured by question Q39 and ranks
ordered according to the scholar’s country status found in Appendix B; Dependent
variable: Perceived benefit measured by scale of questions Q15-Q22.)
Research Proposition 6
a. The higher the frequency of CMC use, the higher the level of importance
attributed to computer mediated communication for changing academic practice.
(Independent variable: Frequency of CMC use measured by questions Q6-Q12;
Dependent variable: Changes to academic practice measured by questions Q2, Q3,
Q5.)
b. The higher the perceived benefit from using CMC, the higher the level of
importance ajlributed to computer mediated communication for changing academic
practice. (Independent variable: Perceived benefit measured by scale of questions
Q15-Q22; Dependent variable: Changes to academic practice measured by questions
Q2, Q3, Q5.)
The results of all test are presented and discussed in the next chapter.

95

CHAPTER 4
RESULTS AND DISCUSSION
Introduction
After compensating for the undeliverable electronic messages, 731 out of the
1048 surveys were eventually delivered to potential respondents. Of the 731 delivered
surveys, a total of 333 completed surveys were returned yielding a response rate of
45.6%. Before describing the respondents and presenting the results of the data analysis
testing the six research propositions, a brief discussion of the impact of undeliverable
messages is provided.
Undeliverable Messages
The survey was originally sent to all 1048 potential respondents on May 24,
1997. Within minutes of the initial electronic mailing, messages began to "bounce"
back because of invalid or unknown electronic addresses. According to Krol (1994),
electronic mail usually cannot be delivered for three reasons: 1) the mail system cannot
locate the recipient’s host computer system; 2) the recipient is unknown at the host
computer to which the message was sent; or 3) some other technical difficulty (e.g. the
remote system may be misconfigured or dead). The unknown host or unknown
recipient accounted for the vast majority of the undeliverable surveys.
Many returned messages were due to the fact that the potential recipient was no
longer at the address listed in the BIOSCI database. This does not necessarily mean the
addressee had physically moved. In many cases, the recipient’s address may have been
changed or updated. For example, all addresses which were BITNET addresses—those
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that used this near obsolete message and file retrieval network-were returned.
Similarly, many addresses were no longer valid because the Internet system at the home
institution of the respondents had been upgraded since the time the respondent
registered with the BIOSCI database; the new systems were unable to locate old
addresses, or to forward the e-mail to an updated location.
The process of forwarding e-mail is similar to forwarding postal mail. Once a
new address is registered, mail sent to an old postal address is forwarded by post office
personnel to the new address. Likewise, when a new e-mail address is identified,
electronic mail systems simply forward messages sent to old addresses. However, it
appeared that in many of the cases of returned mail, no system of forwarding mail from
the old address to the new address was in place. Therefore, a number of the potential
respondents never received a copy of the survey.
In the end, 285 surveys were returned after the first mailing due to undeliverable
electronic mail messages. After re-verifying that the address was properly formed and
still not deliverable, these 285 potential respondents were eliminated from the total
respondent pool because they did not receive a copy of the survey. It was decided not to
continue to attempt to send surveys to these problematic addresses because of the
burden returned messages inflict upon the computer network system administrator
(postmaster) of the Holy Cross computer system, and in many cases, the system
administrator at the receiving end. During the second mailing, an additional 32
messages bounced back. Messages that were returned during the second mailing were
also sent out during the third mailing to determine if the addresses were indeed bad. All
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32 bounced back in the third mailing as well. Since none of these 32 potential
respondents returned a survey from the first mailing and because it was probable that
the respondent did not receive any of the three mailings, these 32 were also removed
from the respondent pool. This reduced the total of potential respondents by 317.
Therefore the original eligible respondent pool was 1048 original members minus the
317 bad address, which equals 731, or a 30% percent reduction of the population.
The elimination of respondents due to bad addresses were relatively proportional
for semi-periphery and periphery countries (28% and 31% respectively). However,
eight countries (all peripheral) lost representation altogether because all the scholars
residing in these countries had undeliverable addresses. This reduced the total number
of countries represented from 64 to 56.
At this rapidly changing time in the development of the international Internet,
the high rate of invalid e-mail addresses is unavoidable. Rates of undeliverable mail
will likely remain high for those living outside of center countries who often have
access only to inferior computing technology. Until technological innovations and the
resulting upgrades become more stable, users’ addresses will continue to change as
computer technologies advance. Therefore, maintaining accurate, up-to-date mailing
lists will continue presenting challenges to researchers who use CMC as the means of
gathering data. To this end, accounting for a high rate of bad addresses—and resulting
reduction in the sample population—will need to be considered when planning studies
using CMC. As more researchers use electronic mail for survey data collection, an
“expected” rate of returned mail may emerge.
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Response Rate
After the first mailing, 202 completed surveys were returned. The second
mailing netted an additional 82 finished surveys, and following the third mailing 49
more completed surveys were returned. In all, 333 completed surveys were returned for
a response rate of 45.6%.
As a side note, an additional 30 messages (nearly 5% of the total population)
were received from respondents. These messages ranged from statements that the
respondent was too busy to complete the survey, to indications that the respondent no
longer worked in higher education or research, to emphatic declarations that the
respondent did not wish to participate in the study and therefore, did not wish to receive
any additional mailings.
The most helpful comment was by a respondent from the first mailing who
pointed out a typographical error on the Portuguese Web page. The typo was corrected
within minutes, prior to any responses via that Web page. This timely response allowed
a flaw to be quickly remedied so that other respondents were not even aware that the
typo existed. For better or worse, conducting survey research via the Internet does
allow for immediate respondent feedback and withdrawal from the process.
Half (50.5%) of the surveys were returned in the form of an English e-mail
message and 38.4% more were returned via the English World Wide Web page.
Utilizing the Spanish web page was the third most frequently used method to return the
surveys at 5.7%, and Spanish e-mail messages was the fourth largest source of
responses at 2.7%. This high level of response using the English language options
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confirms the English language proficiency of the respondents. Table 4.1 displays the
breakdown of sources of the completed surveys.

Table 4.1 Communication Source of Completed Surveys
Source

n

Percent

E-mail English

168

50.5

Web English

128

38.4

Web Spanish

19

5.7

E-mail Spanish

9

2.7

Web Portuguese

4

1.2

E-mail Portuguese

2

.6

Facsimile

2

.6

Web Russian

1

.3

333

100

Total

Of the 56 countries that had scholars represented in the pool, respondents
returned surveys from a total of 49 countries, of which 44 were periphery. Appendix H
displays the original number of respondents in a particular country, that country’s
geographical location and semi-periphery/periphery status, the number of scholars
eliminated from the pool due to bad addresses, the resulting eligible pool of respondents
and the total number of responses from the country.
The return rate was 44.8% from scholars in semi-periphery countries and 45.8%
from those in periphery countries which reflects the overall return rate. The return rate
from the five geographical regions was not quite as consistent. Table 4.2 displays the
return rate by geographical region.
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Table 4.2 Response Rate By Geography
Geographical Region

Response Rate
%

Africa/Middle East

48.1

Asia/Oceania

41.6

Eastern Europe

47.3

Latin America/
Caribbean

37.2

Western Europe
51.2

Compared to the overall return rate of 45.6%, the two outlying geographical
regions are Latin America/Caribbean, which had a lower return rate and Western
Europe, which had a higher return rate. There are possible explanations for both these
phenomena.
The lower return rate from Latin America/Caribbean may be explained in part
because Latin America has a proportionately higher number of part-time professors.
Known as the “taxi cab” professoriate, these faculty members must seek outside
employment to supplement their meager salaries (Altbach, 1995b). For example,
“nearly three-fourths of the [Mexican] faculty members hold part-time appointments, as
do slightly more than half of the professors in Brazil and more than a quarter of those in
Chile” (p. B3). These Latin American faculty may have too busy with other jobs to
complete the questionnaire.
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A second speculative explanation for the lower return rate from Latin
American/Caribbean is that 25% of the respondents from that region indicated the level
of adequacy of computer mediated communication capabilities available at their
institutions to be very inadequate or somewhat inadequate. This region claimed the
highest level (15%) of dissatisfaction with CMC capabilities of any geographical region.
(However, no significant level of difference existed between the geographical areas in
regard to ratings of adequacy.) Nevertheless, the only way to complete the survey in
Spanish or Portuguese—the native language of the majority of respondents from Latin
America—was to open an electronic mail attachment or visit a World Wide Web site.
Therefore, the lack of adequacy of CMC capabilities for these Latin Americans is
particularly problematic.
Translation was important to increase the response from Latin America. As
explained in chapter two, dependency theory was developed in Latin America and as
such, Latin Americans are likely to be very sensitive to the issue of “intellectual
colonialism.” If the respondents could not access the translated versions, they obviously
could not utilize the translated survey, and perhaps for political reasons chose not to
complete the survey in English. Therefore, without the ability to answer the survey in
their native language, potential respondents, may have chosen not to complete the
English version of the survey.
Conversely, Western Europe is economically more wealthy and therefore more
likely to have both increased rates of access to superior computing technologies and
more likely to have the time to complete the survey. Further, Western Europe
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academics do not have the same aversion to the use of English-save possibly the
French, who were not included in this survey-and therefore were not as likely to
negatively react to the questionnaire being sent in English.
Despite this slight inequity in geographical return rate, the overall response is
sufficient for analysis. In the next section, a comprehensive description of the
respondents is provided.
Univariate Analysis
Respondent Description
One of the major goals of this study was to fill the gap in the literature by
gathering valuable information regarding users of computer mediated communication
who reside in semi-periphery and periphery countries. To help give this general
description of the respondents some context, comparisons to other studies of faculty use
of CMC or international populations of faculty are provided whenever possible.
Collectively, Table 4.3 and Table 4.4 provide a summary description of the
respondents. These tables present information regarding missing data to show the
reader the actual number of responses. However, in the discussion of the results, the
data presented are based on the valid percent or mean excluding the missing data.
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Table 4.3 General Description of Respondents

n

Percentage

86

26.1

243

73.9

3

.9

278

83.5

54

16.2

1

.3

234

70.3

13

3.9

6

1.8

specialist

10

3.0

master’s

46

13.8

bachelor’s

13

3.9

other

9

2.7

missing

2

.6

center

66

19.8

semi-periphery

78

23.4

181

54.4

8

2.4

Variable
Status of Country Currently
Work:
semi-periphery
periphery
missing
Gender:
male
female
missing
Highest Degree Earned:
doctorate
medical doctor
other terminal degree

Location Highest Degree Earned:

periphery
missing

Continued next page
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Table 4.3 (continued)
Variable
Biological Category of Work:

n

Percentage

Micro

234

70.3

Physio

36

10.8

Eco

50

15.0

missing

13

3.9

university or college

200

60.1

research institute

105

31.5

15

4.5

private sector

5

1.5

other

6

1.8

missing

2

.6

Institutional Type Where
Working:

government agency

Table 4.4 Description of Respondents: Age and Years Working
n

Mean

Age

322

39

Years Working

320

12.4

Variable

Standard
Deviation
9.15
8.40

Nearly three-fourths (73.9%) of the respondents currently work in periphery
countries and one-quarter (26.1%) work in semi-periphery countries. The majority are
men (83.5%). The respondents range in age from 23 to 74 years old, with the average
age of 39 (SD 9.15 years). As a point of comparison to a more general population of
academics in the world, Boyer, Altbach, and Whitelaw (1994) found that of the
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academics that they surveyed from 14 countries (which included representation from
center, semi-periphery and periphery countries and a variety of disciplines) 74% were
men and the average age in their sample was 45.5 years.
On average, the respondents in the current survey have been working in academe
or research for slightly more than 12 years, ranging from 4 months to 46 years (SD 8.4
years). Seventy percent of the respondents hold a doctorate with another 5% having
earned a M.D. or other terminal degree (n=248).
Of these terminal degrees, nearly half were earned in periphery countries and
27% were obtained in semi-periphery countries. One-quarter (n=61) of all these
terminal degrees were earned in center countries of which half (n=31) are from the U.S.
This high percentage of degrees earned in center nations comes as no surprise, given
that the West houses the most advanced graduate programs and laboratories (Altbach,
1989b). This trend is particularly salient for graduate study in the sciences and
technology. It is a surprise, however, for the same reason, that so many of the terminal
degrees were earned in periphery countries.
Respondents identified one of three biology categories in which they conduct the
majority of their research/teaching: micro, physio, and eco. Nearly three-quarters
(73.1%) work in micro (i. e. microbiology, cellular, genetics, biotechnology, etc.),
15.6% are in the category of eco (i. e. ecology, environmental, forestry, ethnology, etc.)
and 11.3% work in the area of physio (i. e. physiology, pharmacology, etc.). This large
percentage of respondents working in the area of micro may be explained in part by the
fact that the Human Genome Project, used for gene mapping and sequencing, and
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similar on-line collaborator's has well established traditions (National Collabortories,
1993). Therefore, biologists who work in the area of micro have a longer heritage of
on-line presence.
Regardless of specialization, 60% work in a university or college, while nearly a
third (32%) work in a research institute. Four and one-half percent work for a
government agency and 1.5% work in the private sector. The remaining 2% work in
another environment. The high percentage of respondents who work in a research
institute was understandable given that many academics who conduct theoretical and
applied research outside of the United States do so in a research institute rather than a
college or university setting (Clark, 1995). With nearly one-third working in a research
institute, it is no wonder that such a high percentage of the respondents indicated strong
interest and activity in research.
Research Interest. Activity and Productivity
Almost all (96%) of the respondents’ academic interests lie more in the realm of
research than in teaching. Only two respondents indicated an interest primarily in
teaching. This finding would suggest that the population under study would be quite
interested in membership in the invisible college because this membership provides
recognition of a high level of research productivity and achievement in one’s discipline.
Table 4.5 displays the respondents’ answers to questions concerning scholarly interest,
activity and academic productivity.
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Table 4.5 Scholarly Interest, Activity and Productivity
Variable

n

Percentage

2

.6

in both, but more in teaching

12

3.6

in both, but more in research

170

51.1

primarily in research

145

43.5

4

1.2

primarily in teaching:

10

3.0

in both, but more in teaching

27

8.1

in both, but more in research

134

40.2

primarily in research

155

46.5

7

2.1

56

16.8

188

56.5

produce less than others

79

23.7

missing

10

3.0

Interests
primarily in teaching

missing
Activity

missing
Scholarly Productivity:
produce more than others
produce the same as others

The almost unanimous interest in research over teaching is atypical for a general
worldwide population of academics. Boyer, Altbach and Whitelaw (1994) found that
only 52.6% of their population had a “leaning toward or primary interest in research” (p.
81). The current population is nearly twice as interested in research.
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Not only is research an interest of these biologists. Most of their activity is
focused on research not teaching. Nearly half (46.4%) claim that research is their
primary activity. An additional 40% teach and conduct research with research taking
precedence.
Although the current sample indicates a high level interest and activity in
research, they are not a highly productive group in terms of self-reported scholarly
output (e.g. books, monographs, articles in refereed journals, conference paper, etc.).
Fewer than one-fifth (17.3%) perceive that they produce more scholarly work than most
others in their discipline. Fifty-eight percent believe that they produce about the same
as others in their discipline and nearly a quarter (24.5%) perceive that they produce less
than their colleagues.
This finding appears to coincide with the conclusions of Altbach and Lewis
(1996) who reported that “despite their putative interest in it, scholars in most countries
publish remarkably little research, at least as expressed by a simple count of number of
publications, including books and articles” (p. 22). Altbach and Lewis go on to explain
the reason for this dearth of research. “Rates of publication may relate to funds available
for research, to the nature and emphasis of the system of evaluation for academic
promotion and to the academic culture in the country” (p. 23). The current finding also
appears to lend evidence to Altbach’s (1991a) earlier argument that because of structural
barriers, most scholars from semi-periphery and periphery countries do not produce as
much as their center colleagues. This low productivity would also suggest that these
scholars are currently not members of an invisible college.
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Even though many of the respondents claim not to produce at a top rate, the
majority of the biologists report using CMC to enhance their own productivity.
Seventy-four percent of the respondents indicated that they have used CMC in the
writing process for at least one publication. The number of publications for which these
scholars claim to have used CMC in the writing process ranged from 0 to 50. The
average number of publications is 4.53 with a standard deviation of 5.49. If the five
respondents who reported using CMC in the writing process for 21 or more publications
are removed, the average number of publications is 4.02 with a standard deviation of
3.72.
Table 4.6 displays the stated number of publications collapsed into a range. It
should be acknowledged that 44 respondents did not answer this question. This may
indicate a higher level of scholars who have not used CMC in the writing process.
Nevertheless, there still are a substantial number of scholars who have used CMC in the
writing process.
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Table 4.6 Number of Publications Using Computer Mediated Communication
During the Writing Process
Number of Publications
Using CMC

Percent

0

12.9

1-5

53.8

6-10

16.5

11-20

2.1

21-30

.9

31-50

.6

missing

13.2

n=289

Given the fact that so many respondents use CMC in the writing process for
publications, it appears that CMC is potentially a powerful tool for collaboration. In
fact, the respondents whole-heartedly endorsed the statement that “computer mediated
communication is changing the way academic researchers collaborate.” On a scale of
1= strongly disagree to 4= strongly agree, 96% of the respondents agreed or strongly
agreed with the statement, averaging a score of 3.51 and a standard deviation of .63.
This finding is similar to that of White (1995) who reported that 88% of North
American communication scholars asked the same question on a 5 point scale with
l=agree and 5=disagree, marked 1 or 2 and fewer than one percent disagreed with the
statement.
In sum, these biologists not only overwhelmingly believe that CMC has the
potential to alter academic collaboration, as reported earlier, nearly three-quarters use

111

CMC to collaborate in the writing process. It is safe, therefore, to claim that these
findings lend at least indirect support to the notion that CMC could be used to bring
scholars from semi-periphery and periphery countries more fully into the academic
mainstream. It may be possible that this type of collaboration using CMC could
eventually lead to membership in the invisible college. Yet, there are many variables
that contribute to membership in the invisible college. One important variable is
language of scholarly output.
Language
English clearly dominates the language of scholarly output of the respondents.
When asked to indicate the language in which the majority of their scholarly output
(books, articles, etc.) appears, 83. 9% of the respondents stated English. Spanish
accounted for 4.2% of the responses and Chinese and Russian accounted for 2.6% each.
A dozen other languages were mentioned but accounted for one percent or fewer of the
responses. This finding regarding the use of English is similar to that in the literature.
For example, Large (1983) reported that 80% of all literature in seven major abstracting
and indexing journals was in English. The next closest language was Russian at eight
percent, but due to the dissolution of the Soviet Union and the resulting destabilization
of the former Soviet academic infrastructure, the use of Russian in scientific literature
has been rapidly declining over the past years, while the use of English is increasing.
To be sure, in order to publish noticeable work, it must be in English.
Given their tendency to publish in English, it comes as little surprise that the
respondents perceive themselves to have a relatively high degree of proficiency with the
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English language. On a semantic differential scale of l=not at all proficient to 5=very
proficient, respondents were asked to rate their proficiency with the use of the English
language. Table 4.7 displays the mean and standard deviation for writing, speaking and
reading in English.
Table 4.7 Respondents Perceived Proficiency to Write, Speak and
Read in English
Activity
Write

n
323

Mean
4.05

Standard Deviation
.88

Speak

324

3.92

1.06

Read

327

4.62

.68

Note. Responses using the following semantic differential scale: l=not at all proficient
to 5=very proficient.

The respondents also believed that one must be able to communicate in English
to fully benefit from computer mediated communication. On a scale of 1= strongly
disagree to 4=strongly agree, nine out of ten (91%) of the respondents agreed or
strongly agreed. The mean score was 3.35 with a standard deviation of .68. This
endorsement of the notion that English is the language of the Internet, clearly coincides
with the literature which reports that English is the “official” language of the Internet
due in part to its American origins (Chaudiron & Cloutier, 1996; Specter, 1996).
The respondents are indeed skilled in English giving them the linguistic ability
to use CMC to communicate with a global population, but are they communicating? In
the next section the respondents’ use of CMC is reported.
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Frequency of Using Computer Mediated Communication
The respondents have been employing computer mediated communication
technologies for quite some time. They reported having used CMC from a low of six
months to a high of 20 years, with the average being 5.4 years with a standard deviation
of 3.2 years. The length of time using CMC was surprising, given the literature’s
reports of lack of widespread availability of CMC in non-center countries. Given the
fact that the respondents are relatively long-time users of CMC, the concern raised by
Rogers (1986) that recent converts to using CMC are overly enthusiastic about the
potential of the communication medium does not apply to this population. Therefore
any positive responses to the potential benefits of using CMC are not likely attributable
to their inexperience and corresponding over-enthusiasm for the medium.
Experience aside, the respondents do display a high degree of enthusiasm for
and interest in CMC. Ninety-two percent requested a summary of the findings of this
study. On a four-point agreement scale (l=strongly disagree through 4=strongly agree),
94% agreed or strongly agreed with the statement, “Within the next five years all faculty
will need access to computer mediated communication in order to be professionally
active and competitive.” The mean score for this question was 3.56 with a standard
deviation of .63. Decidedly, these respondents believe CMC is an important tool for
scholarship and will continue to be into the future.
The respondents also believe that their access to CMC at their home institution
is adequate. Table 4.8 displays the ratings.
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Table 4.8 Adequacy of Access to Computer Mediated Communication
at Home Institution
Variable
Adequate CMC at Institution:

n

Percentage

very inadequate

19

5.7

somewhat inadequate

31

9.3

somewhat adequate

130

39.0

very adequate

149

44.7

4

1.2

missing
Total

333

100.00

Nearly 85% of the respondents rated the computer mediated communication
capabilities at their institution as either somewhat adequate or very adequate. In fact,
only 5.7% thought their system was very inadequate. Given the literature regarding the
adequacy of CMC technology in periphery countries, this finding comes as somewhat of
a conundrum. This rating of computing adequacy is almost twice that found by Boyer,
Altbach and Whitelaw (1994), where only 45.9% of the academics evaluated their
institutional computer facilities to be either good or excellent. Granted Boyer, Altbach
and Whitelaw’s survey was conducted four years earlier and did not ask the exact same
question; however, the current finding appears to signal that the respondents in the
current study enjoy access to superior computing technologies at higher rates than a
more general population of international scholars. To be sure, with 98% of all the
computer hosts on the Net located in countries in North America, Western Europe,
Japan, and Australia (Zgodzinski, 1996), it is impressive that this group of scholars is so
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positive about their access to CMC. It may also indicate that this is an atypical group
of scholars from semi-periphery and periphery countries in regard to adequacy of access
to CMC capabilities.
Not only have the respondents been using CMC for a half a decade (5.4 years),
they have been using the communication medium for many different functions. The
most frequently cited activities were to exchange work-related messages with
colleagues at other institutions outside of their home country, to read postings on
scholarly/academic discussion groups or bulletin boards, and to exchange work-related
messages with colleagues at their home institution. The least used function was to
participate in real-time conferencing with others for professional collaboration or
discussion. The “other” activities submitted by the respondents vary from conducting
literature reviews and data base searches to checking stock market information and
keeping in touch with friends. Appendix I contains the list of these “other” responses.
Table 4.9 displays the results for the frequency of use for a variety of computer
mediated communication activities.
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Table 4.9 Frequency of Use for Computer Mediated Communication Applications
Activity

Freauencv
Never
%

Less
than
once a
month
%

monthly
%

weekly
%

daily
%

numerous
times a day
%

total %
(n)

Exchange
messages at
home
institution

2.4

15.1

10.9

25.4

21.1

15.1

100
(331)

Exchange
messages in
country

6.0

18.7

23.9

32.9

14.8

3.6

100
(331)

Exchange
messages
abroad

2.1

10.9

24.2

34.4

19.9

8.5

100
(331)

Read
postings

5.4

15.4

14.8

24.2

35.0

5.1

100
(331)

Post to
groups

20.7

41.7

22.2

12.3

2.7

.3

100
(333)

Real-time
conferencing

75.0

15.4

3.6

4.2

1.2

.6

100
(332)

Exchange
drafts

17.6

46.8

20.4

12.2

2.4

.6

100
(329)

Other

14.6

5.7

14.6

35.0

18.7

11.4

100
(123)

Note. The list of other responses is found in Appendix I.

Because all respondents were registered with BIOSCI, which is a collection of
electronic discussion groups, it was not surprising that nearly all respondents used CMC
to post messages and read others’ postings to discussion groups and bulletin boards.
Interestingly, one-fifth (20.7%) of the respondents never post to groups, which indicates
that they simply read what others are writing and do not fully engage in this form of
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electronic information exchange by offering their opinions. Cohen (1995) found similar
patterns of the use of discussion groups to be weighted toward receiving information,
rather than full participation.
The fact that three-fourths (75%) of the respondents do not engage in real-time
conferencing is similar to White’s (1995) finding that North American communications
scholars do not use this particular application. This lack of use can be explained in part
to the increased computing sophistication needed to use the application which are
acutely evident in LDCs. Tombaugh (1984) reported that scientists from developing
countries were concerned primarily with technical problems related to real-time
conferencing because their capability for on-line participation was low.
Further, in order to participate in real-time conferencing, all participants must be
connected at the same time and therefore lose the benefit of asynchroncity. The lack of
asychronicity is especially a troublesome if communication is with colleagues from
abroad and who are in other time zones. As the pattern of e-mail use demonstrates,
much of the respondents’ communication is with peers who live in different countries
and rely on time shifting.
In terms of electronic mail use, a pattern emerged: These scholars use e-mail at
a more frequent rate to exchange work-related messages with colleagues abroad than to
regularly exchange messages at home. This finding may underscore the importance of
the properties of e-mail (digital, interactive, asynchronous and distance insensitive),
which make CMC an important cross-border communication medium.
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The finding that slightly over 60% of the biologists exchange work-related
electronic mail messages at least weekly with colleagues outside their home country
underscores the notion of the international nature of the professoriate. As mentioned in
chapter one, faculty members show great interest in enhancing their scholarly
performance though communicating across national borders with colleagues. As part of
a comprehensive international study of the academic profession, Boyer, Altbach and
Whitelaw (1994) found that professors believe maintaining connections with scholars in
other countries is very important to their professional growth. Indeed, it appears these
scientists are no different.
When contacting colleagues abroad, nearly 88% of the respondents most
frequently contact colleagues from center countries. Nine percent communicate with
peers from periphery countries and only 3.3% most frequently contact colleagues from
semi-periphery countries. This finding stresses the importance scholars from center
countries play in international academic circles. Table 4.10 displays the geographical
areas contacted most, which is another way to examine the phenomenon.
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Table 4.10 Geographical Region Contacted the Most Frequently

Geographical Region
North America

Valid Percent
61.7

Africa/Middle East

1.3

Asia/Oceania

3.0

Eastern Europe

1.0

Latin America/
Caribbean

1.7

Western Europe
n=330

31.3

Ninety-three percent of the contact is with North America and Western Europe,
while most of that contact occurs with the U.S. and England. This parallels the finding
that center nations are contacted the most frequently. To be sure, this high level of
contact with center nations lends support to the argument that scholars from center
nations are the leaders of the world’s academic arena.
In addition to this high level of contact with colleagues abroad, exchanging
messages weekly or more frequently at one’s home institution (61.6%) and with
colleagues in one’s home country (51.3%) should not be overlooked as a regularly
performed activity. Electronic mail is truly a well-used feature of CMC. Yet, in the
final analysis it should be stressed that e-mail is used by the respondents for
international contact more than any other form CMC application.
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No matter the destination, e-mail exchange appears to be used for a practical
outcome. Eighty-two percent of the respondents have used CMC to send drafts between
co-authors during the writing process, indicating once again the collaborative nature of
computer mediated communication. As reported earlier, the respondents whole¬
heartedly endorsed the statement that “computer mediated communication is changing
the way academic researchers collaborate.” Therefore, on all measures, the respondents
have demonstrated in belief and deed that CMC assists with collaboration. They also
believe CMC offers benefits in other areas.
Perceived Benefit from Using Computer Mediated Communication
Table 4.11 displays the mean score and standard deviation for a series of
questions soliciting the level of benefit the respondent reported having gained by using
computer mediated communication. Respondents reported this perceived benefit using
a five-point semantic differential scale where l=no benefit and 5=major benefit. The
Table shows that the respondents indicate a great deal of benefit from using CMC,
especially for contact with colleagues from other countries and collaboration.
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Table 4.11 Level of Perceived Benefit Gained by Using
Computer Mediated Communication
Activity

Mean

S. D.

n

Enhanced contact at
home institution

2.68

1.35

325

Enhanced contact
within country

3.49

1.28

329

Enhanced contact
outside country

4.38

1.04

330

Ability to collaborate

4.01

1.09

329

Quality of scholarly
work

3.55

1.09

326

Enjoyment of
scholarly work

3.68

1.15

325

Scholarly
productivity

3.60

1.13

324

Staying abreast of
new developments

3.88

1.18

327

Other

4.21

1.26

39

Note. Responses using the following semantic differential scale: l=no benefit to
5=major benefit. The list of other responses is found in Appendix J.

The “other” benefits reported by the biologists clustered in three areas, including
access to literature and databases, maintaining personal contacts with friends and
arranging leisure activities such as travel. A complete list of the other responses is
found in Appendix J.
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Another way of viewing these issue is to look at the percentages of respondents
who answered each benefit-related question, instead of the mean. Table 4.12 displays
these percentages. Tables 4.11 and 4.12 taken together fully describe the respondents’
thoughts on benefits gained from their CMC use.

Table 4.12 Frequency of Response Indicating the Level of Perceived Benefit Gained
by Using Computer Mediated Communication
Activity
2

Freauencv
3

4

5
major
benefit

total %
(n)

24.6

25.2

21.2

15.7

13.2

100
(325)

Enhanced contact
within country

9.4

13.7

21.9

28.3

26.7

100
(329)

Enhanced contact
outside country

4.5

2.4

7.3

22.4

63.3

100
(330)

Ability to collaborate

4.0

5.2

19.8

28.3

42.9

100
(329)

Quality of scholarly
work

4.3

11.3

31.6

30.7

22.1

100
(326)

Enjoyment of
scholarly work

5.2

11.1

23.1

32.0

28.6

100
(325)

Scholarly
productivity

5.9

10.8

24.7

35.2

23.5

100
(324)

Staying abreast of
new developments

4.9

9.2

18.7

27.2

40.1

100
(39)

1
no
benefit
Enhanced contact at
home institution

Overall, there is general agreement that using CMC is beneficial. Excluding
“other,” which would naturally have a high mean score because the respondents took
the time to indicate the benefit, the highest rates of benefit were reported for enhanced
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contact with colleagues outside of one’s home country (mean=4.38, standard
deviation=1.04) and the ability to collaborate with colleagues (mean=4.01, standard
deviation=l .09). Looking at the same variables differently, nearly 64% of the
biologists rated enhanced contact with colleagues outside of their country to be a major
benefit and nearly 43% indicated that the ability to collaborate was a major benefit. On
both accounts, fewer than five percent of the respondents said they derived no benefit.
These findings demonstrate the high value the respondents place on the ability to
use CMC for collaboration and contact with distant colleagues. The vast majority of
work-related contact with colleagues abroad is with scholars from center nations. As
reported earlier, when asked, “If you communicate with colleagues outside of your
home country, which country do you contact the most?” Eighty-eight percent of the
respondents indicated contact with peers in center countries. Nine percent contacted
their counterparts in periphery countries and 3% most frequently contacted academics in
semi-periphery countries.
When asked to rate the benefit of CMC within their quality of scholarly work
(mean=3.55, standard deviation^.09), enjoyment of scholarly work (mean=3.68,
standard deviation=1.09), scholarly productivity (mean=3.60, standard deviation=1.15)
and contact within one’s country (mean=3.49, standard deviation=1.28), the respondents
reported gaining some level of benefit, albeit not as extensive as with collaboration and
enhanced contact with colleagues from abroad. For all of these variables,
approximately one-quarter of the respondents reported gaining “major benefit” from
their use.
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It appears that staying abreast of new academic developments may be reported
as beneficial, but staying abreast is not strongly related to gaining insight to important
research findings. In terms of staying abreast of new developments in their academic
field, the respondents rated the variable relatively high (mean=3.88, standard
deviation^. 18). However, when asked if “Important research findings are presented
via electronic mail before these academic developments reach print journals,” over half
the respondents (54.7%) disagreed. There was a moderately weak (rs=.255) but
statistically significant (p < .001) association between perceiving benefit from staying
abreast of new developments and agreeing that important research findings are
presented via electronic mail.
The only variable with a mean lower than the midpoint score of 3, is benefit
from enhanced contact with colleagues at one’s home institution (mean=2.68). Also
telling is that nearly one-quarter of the biologists reported receiving no benefit from
contacting colleagues at their home institution, meaning that academics found less value
in using CMC to contact colleagues down the hall or across the street. When this
finding is contrasted to the reported highly-beneflcial activities of enhanced contact
with colleagues abroad and ability to collaborate, it appears that CMC benefits the
scholar who wishes to collaborate over distance.
In sum, respondents reported deriving the greatest amount of benefit from
exchanging messages with colleagues who live in other countries and from
collaboration with peers. This finding seems to dovetail with the results of an
international survey of the professoriate by Altbach and Lewis (1996) who reported that
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in every country, “the largest proportion ranks, in order of importance, their disciplines
first, their departments second, and their institutions third” (p. 18). The respondents
indeed value CMC connections with colleagues in their discipline (especially across
distance) over connections with colleagues at home.
This international contact and collaboration occurs most frequently with
colleagues who live in center nations, underscoring the important role scholars from
center nations play in the lives of scholars from semi-periphery and periphery countries.
The next section provides information on the differences between and among sub¬
categories of the respondents.
Bivariate Analysis
To more fully describe the population under study, cross tabulation using the chi
square test was employed to determine the significance of differences among the sub¬
populations when compared to the major dependent variables. Correlation analyses
were also performed when using non-nominal data. The demographic variables include
gender, age, whether or not the respondent possesses a terminal degree, place of
employment (university, research institute or other), and biology area (micro, physio, or
eco). The major dependent variables concerning CMC are frequency of use (Q6-Q12),
benefit from use (Q15-Q22), and changes to academic practice (Q2, Q3, Q5). When
feasible, categories were collapsed to more evenly distribute the data and aid in reaching
minimum expected cell counts.
The conclusion from all these tests is clear: This is a very homogeneous
population with little variation in their responses. Therefore, only minor differences

126

existed between and among sub-populations. Further, virtually no substantial
correlations between the demographic variables and the major dependent variables were
discovered. To report the results of this bivariate testing, each demographic variable
will be highlighted separately. Although the tests were run on all variables, only the
variables which showed significant correlation or variation in sub-population are noted.
Gender
In terms of gender differences, there was no significant difference between
males and females in self-reporting benefit questions or the three questions attributing
CMC to changes in academic practice. For three of the seven CMC frequency of use
variables, significant differences between males and females were found. These
variables are 1) exchanging work related messages with colleagues at home institution;
2) exchanging work related messages with colleagues in home country; and; 3) posting
a message to an academic discussion group or bulletin board. Table 4.13 displays the
results of the cross tabulations for these significant variables.
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Table 4.13 Cross Tabulation of Gender by Frequency of Use
Activity

Gender
% male

—x3-

df

% female

Contact Home
Institution

total
% (n)

7.314**

1

less than weekly

35.0

54.7

38.2(126)

weekly or more

65.0

45.3

61.8 (204)

(53)

(330)

total (n)

(277)

Contact Home
Country
less than weekly
weekly or more
total (n)

8.545**

1

44.9

66.7

48.5 (160)

55.1

33.3

51.5(170)

(276)

(54)

Post to Groups

(330)
4.769*

1

less than weekly

82.7

94.4

84.6(281)

weekly or more

17.3

35.6

15.4 (51)

(54)

(332)

(278)

total (n)
*2 .< .05.

**p. < .01.

two tailed test

In all three cases, men use CMC more frequently than women. The literature is
unclear regarding gender differences and use. For example, both Cohen (1995) and
Ruth and Gouet (1993) reported a greater proportion of females used the network than
males. Other researchers have found the opposite (Hall, 1996; Herring, 1993; Sproull &
Kiesler 1991b; We, 1994). For example, We (1994) reported that women are not as
well represented on the Internet in numbers of users and postings, even for discussion
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groups focusing on women’s issues. What is surprising about the current findings
regarding gender differences is that only three variables showed significant differences.
One speculative explanation is that the population under study is so specialized
(biologists using CMC), that gender is not a significant factor.
Age
The age of the respondents was tested for correlation with the three major
categories of dependent variables. No correlation was found for the eight benefit
variables except for benefit from exchanging work related messages with colleagues
outside of their home country. However, the .009 (p<.05) correlation was extremely
weak. There was no correlation with the change in academic practice variables. When
age was tested for correlation with the seven frequency of use variables using
Spearman’s Rho, four were significant, although most had a very weak correlation.
Table 4.14 displays the correlations for this test.
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Table 4.14 Spearman Rank Correlation of Frequency by Use and Age
Variable

Age

Message at Home Institution

-.139*

Message in Home Country

-.164**

Message Outside Country

-.253**

Read Postings

-.007

Post to Groups

.063

Real time Conferencing

.004

Exchange Drafts
*£<.05.

**£<.01.

-.112*
two-tailed test

The four variables with a significant correlation are all related to exchanging
electronic mail with colleagues (exchanging messages at home, in one’s home country,
abroad, and exchanging drafts). This trend shows that the older faculty are more likely
to electronically connect directly with their peers than younger respondents. However,
three of the four relationships are very weak and not worthy of comment. The only
variable with more than a weak association is the relationship between age and
exchanging work related messages with colleagues at other institutions outside the
home country (rs -.253). The data was year of birth, hence the negative relationship.
This negative relationship means that the older respondents tend to contact colleagues
abroad more frequently than their younger counterparts. Perhaps the reason for this
correlation is that older scholars have had an opportunity to establish relationships with
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colleagues abroad. This finding is somewhat surprising given that conventional wisdom
dictates that younger people are more likely to use CMC more than their older peers.
Terminal Degree
There is only one dependent variable-contacting colleagues abroad-that had
any significant difference in sub-population based upon whether or not the respondent
had earned a terminal degree. Table 4.15 highlights this difference.

Table 4.15 Cross Tabulation of Possession of Terminal Degree by Frequency of
Contacting Colleagues Abroad
Activity

Terminal Degree
% yes

X2

df

% no

Contact Outside
Institution

total
% (n)

18.009***

1

less than weekly

31.1

57.7

37.4 (123)

weekly or more

68.9
(251)

42.3
(78)

62.6 (206)
(329)

total (n)

***£. <.001.
Those respondents with a terminal degree are more likely to exchange workrelated messages with colleagues at institutions outside of their country than those who
do not have a terminal degree.
It seems that those with a terminal degree have had research training and
therefore a greater likelihood of a research orientation. This greater research orientation
necessitates a greater need to connect with others engaged in similar research activities.
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However, no significant difference was found between those with terminal degrees and
those without terminal degrees in terms of their research activity.
Place of Employment
For both place of employment (university, research institution or other) and
adequacy of CMC capabilities at one’s home institution, there simply were not
significant differences between and among the sub-groups when cross tabulated with the
major dependent variables.
Biology Area
No claims can be made about the differences in use, perceived benefit and
changes in academic practice among the scientists who work in micro, physio or eco
area of biology. Once again the data were too skewed to meet the expected cell counts
to properly evaluate chi-square tests using the biology area categories—even after the
dependent variable categories were collapsed. Indeed, just over 70% of the population
were micro biologists, skewing the data heavily into this category.
Non-Demographic Variables
In addition to the demographic data, two additional variables were tested against
the three major categories of dependent variables. These additional variables included
self-perceived adequacy of access to CMC at one’s home institution and length of time
using CMC.
When tested against the dependent variables, there were no significant
differences between biologists who felt the CMC capabilities were adequate or
inadequate at their institution. The length of time a person has been using CMC did not
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correlate with changes to academic practice but it did, however, correlate with the other
two major dependent variables, albeit with a weak association. Table 4.16 displays the
results of these tests for length of time using CMC with perceived benefit.

Table 4.16 Spearman Rank Correlation of Perceived Benefit of Computer Mediated
Communication Use by Length of Time Using Computer Mediated Communication
Variable
Benefit Home Institution

Length of Time
Using CMC
.149**

Benefit Home Country

.168**

Benefit Outside Country

.188***

Benefit Collaboration

.119*

Benefit Quality

.008

Benefit Enjoyment

.008

Benefit Productivity

.078

Benefit Staying Abreast

.020

*p<.05.

**p<.01. ***j) <.001. two-tailed test

For the benefit variable, association was indeed weak, ranging from rs=.l 19 for
benefit from collaboration to rs=. 188 for benefit from contact abroad. What these
results reveal is that the longer someone has used CMC, the more self-perceived benefit
that person derives from CMC use. Intuitively, this finding makes sense. If CMC users
believe that their CMC use is beneficial, the users will continue to use CMC and
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therefore become long-time users. In other words, if CMC users gain positive
reinforcement from their use in terms of benefits, use will continue.
There is however a stronger correlation between the length of time using each
application of CMC and the frequency of use. The results of the correlations between
CMC methods and length of time using CMC is displayed in Table 4.17.

Table 4.17 Spearman Rank Correlation of Frequency of Use by Length of Time Using
Computer Mediated Communication
Variable

Length of Time Using CMC

Message at Home Institution

.274***

Message in Home Country

.288***

Message Outside Country
Read Postings

.133**

Post to Groups

.106*

Real time Conferencing

.051

Exchange Drafts

*P < .05. **p < .01. ***£<.001

1gq***
two-tailed test

It seems reasonable that the longer a person has been using CMC the more likely
that person is to use CMC for communication. The Spearman’s rho test for correlation
appears to support this claim. The strongest association is with the three variables
related to the exchange of electronic mail messages. Whether contacting colleagues at
their home institution (rs=.274), home country (rs=.288) or abroad (rs=.349), the longer
the respondent has been using CMC, the more likely he/she is to engage in this message
exchange. This relationship may be explained by the possible tendency of longer-time
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users to have habituated their use. Therefore, contacting others is part of their routine.
Further, the longer someone has been using CMC, the more opportunity the user has
had to meet colleagues and establish working relationships. Whatever the possible
reason, length of time using CMC is associated with routine exchange of messages with
colleagues.
To sum the results of the bivariate testing, there is little variability in the data.
The small differences in sub-populations that were discovered do not provide much
striking information. The few variables which showed any sort of correlation were
weak at best. However, the fact that the data show little variability says that this
population of biologists is very homogenous in their use of CMC and the benefit they
claim to derive from that use. Their attitudes as to the changes CMC will make on the
academic enterprise are similar, despite the fact that they are scattered across the globe.
However, this confined variability within the population may also have constrained the
results of testing the research propositions.
Testing of the Research Propositions
As discussed in Chapter 1, the literature regarding faculty use of CMC, albeit
limited, led to some conclusions about the possibility of several variables in this study
correlating with one another. Based on the literature, six research propositions were
formulated.
Overall, the results of testing the research propositions did not lead to much
synergy with the literature. In some cases the results did not support the proposition in
any way and with other cases, the results did not lend much support to the propositions.
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There was often significant association, but the level of association was very weak. The
results of testing each of these propositions are presented and discussed in relation to the
literature.
Research Proposition 1
a. The higher the frequency of CMC use, the higher the self perceived productivity of
the scholar. (Independent variable: Frequency of CMC use measured by questions Q612; Dependent variable: Perceived productivity measured by question Q29.)
b. The higher the perceived benefit from using CMC, the higher the self perceived
productivity of the scholar. (Independent variable: Perceived benefit measured by scale
of questions Q15-Q22; Dependent variable: Perceived productivity measured by
question Q29.)
The literature is quite clear that informal communication networks are related to
higher levels of research productivity (Crane, 1972; Cronin, 1982). Researchers have
reported that CMC can facilitate that informal communication network. Berge and
Collins (1993; 1994) concluded from their research that scholars who regularly use
CMC discover other researchers with similar projects and that both scholars can benefit
one another through their networked conversation. Specifically, White (1995), found
that higher levels of research productivity predicted some of the variables measuring
collaboration and social use of CMC (i.e. e-mail). Likewise, Cohen (1995) reported a
positive relationship between the frequency of CMC use by faculty and their number of
publications, including co-authored publications. It was believed similar findings
regarding frequency of CMC use and productivity would be true for the current
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population. It was also speculated that these productive scholars would report higher
levels of benefit from their CMC use.
However, Proposition 1 was not supported by the data. In terms of the
relationship between perceived benefit of CMC use and academic productivity, there
was no correlation with the scaled benefit variable or any of the eight individual benefit
variables. Furthermore, significant negative correlation was found between five of the
seven frequency of CMC use variables and the measure of academic productivity,
although the association was very weak. This negative association is the opposite effect
that was expected. In other words, the less one uses CMC the more productive the
person claims to be. Table 4.18 summarizes these very weak negative correlations.

Table 4.18 Spearman Rank Correlation of Frequency of Use by
Academic Productivity
Variable

Perceived Benefit

Message at Home Institution

-.098*

Message in Home Country

-.155**

Message Outside Country

-.166***

Read Postings

.023

Post to Groups

.021

Real time Conferencing

-.123*

Exchange Drafts

-.156**

*P < .05. **£<.01. ***p<.001 . one-tailed test
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It is most surprising that the trend shows a negative association between
frequency of use and academic productivity. One possible explanation for this lack of
association between the frequency of use and productivity is simple: The use of CMC
is a distraction from conducting research. Another explanation is that CMC may not
have been a part of the informal communications network of biologists for a long
enough period of time to translate into increased productivity. Whatever the reason may
actually be, it is clear that there is not support for Research Proposition 1.
Research Proposition 2
a. The higher thfe interest and activity in research, the higher the frequency of CMC use.
(Independent variable: Interest and activity in research measured by questions Q27,
Q28; Dependent variable: Frequency of CMC use measured by questions Q6-12.)
b. The higher the interest and activity in research, the higher the perceived benefit from
CMC use. (Independent variable: Interest and activity in research measured by
questions Q27, Q28; Dependent variable: Perceived benefit measured by scale of
questions Q15-Q22.)
Although no correlation was found between perceived research productivity and
perceived benefit, the literature suggests the expectation of potential correlation between
interest and activity in research and the benefit and use variables. For example, Cohen
(1995) found that “in general, the more faculty were interested in and performed
research, the more likely they were to use CMC” (p.85). In this study, however, there
was no significant correlation between interest and activity in research and the
frequency of CMC use variables. Moreover, there was no significant correlation
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between interest and activity in research and the perceived benefit from that use.
Therefore, Proposition 2 was not supported.
Research Proposition 3
The higher the level of using computer mediated communication, the higher the
perceived benefit from using computer mediated communication. (Independent
variable: Frequency of CMC use measured by questions Q6-12; Dependent variable:
Perceived benefit measured by a scale of questions Q15-Q22.)
Proposition 3 was supported by significant and moderately strong correlations.
The more a respondent used CMC, the more benefit that respondent perceived from that
use. This finding is consistent with Cohen (1995) who found that increased frequency
of CMC use is associated with a greater subjective measure of productivity. Table 4.19
displays the results of the test.
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Table 4.19 Spearman Rank Correlation of Frequency of Use by
Perceived Benefit
Variable

Perceived Benefit

Message at Home Institution
Message in Home Country

.289***
405***

Message Outside Country

26?***

Read Postings

.167**

Post to Groups

.228***

Real time Conferencing

.224***

Exchange Drafts

.268***

Note. Appendix K displays the results of the testing using the original eight
benefit variables (Q15-Q22) prior to creating the scaled benefit variable.
* *P_< .01. * * *p_< .001.

one-tailed test

Cohen (1995) provided possible rationale for this finding. “Faculty behaved
rationally with respect to their feelings; the more useful they believed a resource was,
the more they used it” (p.124). Cohen’s speculation seems to be a reasonable
explanation for the current finding.
There was a notable exceptions to this overall moderately strong association
between frequency of use and perceived benefit from that use. The variable “reading
postings on scholarly/academic discussion groups or bulletin boards” displayed a very
weak relationship (rs=.167). This very weak relationship between reading postings and
perceived benefit is somewhat surprising given that the population was drawn from
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users of scholarly discussion groups, those who generally exhibit enthusiastic
endorsement of the benefits of using the communication medium.
This test using the scaled benefit variable is telling: The more one uses CMC,
the more one perceives deriving benefit from that use. Yet, to more fully understand the
relationship, the individual benefit variables were tested for correlation with the
frequency of use variables. Appendix K displays the results of these tests.
Only the relationships which show a moderately strong (rs=.250 or above)
association will be discussed. Both exchanging messages with colleagues in one’s
home country (rs=.255) and with colleagues abroad (rs= .311) showed moderate positive
relationships to the variable “benefiting from collaboration.” In other words, the more
frequently a user exchanges electronic mail messages with a colleague at a distance, the
more that user perceived benefiting from the ability to collaborate with colleagues.
Similarly, those who exchange drafts between co-authors during the writing process
more frequently report higher levels of perceived benefit from enhanced contact with
colleagues at campuses outside one’s home country (rs=.254). This finding suggests
that the exchange of drafts is occurring with colleagues overseas. All three of these
relationships lend indirect support to the notion that CMC can be useful in facilitating
academic collaboration over distance and that the activity is perceived as beneficial.
Research Proposition 4
a. The higher the proficiency in English, the higher the frequency of CMC use.
(Independent variable: Proficiency in English measured by scale of questions Q30,
Q31-Q33; Dependent variable: Level of using CMC measured by questions Q6-12.)
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b. The higher the proficiency in English, the higher the perceived benefit from CMC
use. (Independent variable: Proficiency in English measured by scale of questions
Q30, Q31-Q33; Dependent variable: Perceived benefit measured by scale of questions
Q15-Q22.)
The literature is laden with reports that English is the dominant language of
science and of the Internet (Altbach, 1989a; Chaudiron & Cloutier, 1996; Specter,
1996). It follows that the more proficient one is with the English language, the more
one will be able to take advantage of the various CMC applications and the more
benefits can be gained. However, the results of the correlation testing for the scale of
the English language proficiency variables with the frequency of CMC use variables
and the scale of perceived benefit variables do not overwhelmingly support Proposition
4. Indeed no correlation is particularly strong. Table 4.20 displays the correlation
coefficients.

142

Table 4.20 Spearman Rank Correlation of Perceived Benefit and Frequency of Use
by English Proficiency
Variable

English Proficiency

Frequency:
Message at Home Institution

2n***

Message in Home Country

.261***

Message Outside Country

.330***

Read Postings

.135**

Post to Groups

.064

Real time Conferencing

.004

Exchange Drafts

.120*

Benefit (sum of 8 variables)

.167**

Note: Appendix L contains the individual benefit correlations.
*£<.05. **£<.01. ***p<.001.

one-tailed test

The results are mixed for correlation with frequency of use. Although four of
the seven variables are significantly correlated, the only two variables showing more
than a very weak association are exchanging messages with colleagues living in one’s
home country (rs=.261) and exchanging messages with colleagues abroad (rs=.330). The
latter finding makes sense given that scholars from different countries would need a
common language in order to communicate, and that English is the common language
of academic discourse.
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To also test for English proficiency, Q30--language of the majority of scholarly
output--was recoded into “English” or “not English” and tested by means of cross
tabulations to the two dependent variables. There were no significant differences
between whether or not English was the language of output when associated with the
benefit variables. Likewise, there were no differences between English output or nonEnglish output when tested against the frequency of use variables, except for frequently
exchanging messages with colleagues at one’s home institution and exchanging work
related messages with colleagues abroad. The more telling finding is the latter (see
Table 4.21). The results of the analysis show that scholars who are proficient enough in
English to publish scholarly work in English more often engage in direct conversation
with colleagues abroad. Of those who publish mostly in English, 67.7% contact
colleagues abroad weekly or more compared to only 40.8% of those who do not publish
the majority of their work in English. This finding also underscores that scholars from
different countries use English as the common language in order to communicate via the
Internet.
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Table 4.21 Cross Tabulation of English Output of Scholarly Publishing by Frequency of
Contacting Colleagues Abroad
Activity

English Output
% yes

X2

df

total

% no

Contact Outside
Institution

% (n)
12.839***

1

less than weekly

32.3

59.2

36.6(113)

weekly or more

67.7

40.8

63.4(196)

(260)

(49)

(309)

Total (n)

***£. <.001.
When it comes to benefiting from the ability to communicate in English, the
testing resulted in a significant, albeit very weak positive relationship (rs=. 167) between
English proficiency and the scale of perceived benefit from using CMC. Therefore, not
much can be claimed about the relationship between benefit and English proficiency.
Research Proposition 5
a. The more relatively peripheral the country in which the scholar works — as
measured by the citation rates in the SCI — the higher the frequency of CMC use.
(Independent variables: Peripheral status measured by question Q39 and ranks ordered
according to the scholar’s country status found in Appendix B; Dependent variable:
Frequency of CMC use measured by questions Q6-Q12.)
b. The more relatively peripheral the country in which the scholar works - as
measured bv thi citation rates in the SCI — the higher the perceived benefit from CMC
use. (Independent variables: Peripheral status measured by question Q39 and ranks
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ordered according to the scholar’s country status found in Appendix B; Dependent
variable: Perceived benefit measured by scale of questions Q15-Q22.)
Since respondents from the periphery have more to gain from using CMC, they
may perceive a greater level of benefit than those living in more productive nations
because they have more to gain from that CMC use. It is well documented that the
world’s leading institutions of higher education, research institutes, and publishing
houses are located in the center nations, giving the scholars residing in these countries a
clear advantage in terms of access to the means to produce and disseminate knowledge.
If scholars from the periphery take advantage of the opportunity7 to enhance their
communication with colleagues, the disadvantages could be lessened because they
would have access to the information currently in the domain of Centers.
Based on the citation rates of the home country of the scholars, each scholar was
placed along a continuum ranging from 0 to 35 with the lower numbers corresponding
to the countries with fewer citations or those countries which are most periphery (see
Appendix B). This variable w7as then tested for correlation with the scaled perceived
benefit variable and the frequency of CMC use variable. The scaled benefit variable
showed no correlation, so the individual perceived benefit variables are reported. Table
4.22 displays the correlation coefficients for seven frequency CMC use and the eight
benefit variables. A negative association supports the proposition because the lower
rank on the peripheral country scale corresponds with being more peripheral. Therefore
the most peripheral countries are ranked zero.
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Table 4.22 Spearman Rank Correlation of Perceived Benefit Variables and
Frequency of Use Variables with Relative Peripheral Status
Variable

Relative Peripheral
Status

Frequency:
Message at Home Institution

.116*

Message in Home Country

.088

Message Outside Country

.129**

Read Postings

.016

Post to Groups

.029

Real time Conferencing
Exchange Drafts

-.063
.072

Benefit:
Benefit Home Institution

-.076

Benefit Home Country

.040

Benefit Outside Country

.004

Benefit Collaboration

.055

Benefit Quality

-.220***

Benefit Enjoyment

-.182***

Benefit Productivity

-.106*

Benefit Staying Abreast

-.106*

*p < .05. ** p < .01. ***p<.001. one-tailed test

Regarding the frequency of use variables, only two of the seven, exchanging
messages with colleagues at one’s home institution (rs=.l 16) and exchanging messages
with colleagues from outside countries (rs=.129), displayed any significant association.
For these two variables, the less peripheral a country the more frequently scholars use
CMC to exchange messages at home and with colleagues abroad. Since these
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associations are so weak and correlate in the positive direction (which is counter to the
proposition), this portion of Research Proposition 5 is not supported.
Although there were a number of variables with significant levels of association,
none of the relationships were strong enough to lend convincing support to the research
proposition. However, the perceived benefit variables show significant albeit weak
negative association and a trend that the more peripheral a country the more benefit is
perceived from CMC use. The variables which relate to quality of life issues (quality
and enjoyment of work, productivity and staying abreast) rather than to direct
communication (exchanging messages) issues are significantly related. Indeed benefits
in quality (rs=-.220), enjoyment (rs=-.182), productivity (rs=-.106) and staying abreast
(rs=-.106) show that scholars from more peripheral countries feel better about their
academic experience due to their CMC use.
Research Proposition 6
a. The higfcltlff frequency of CMC use, the higher the level of importance attributed
to computer mediatfil communiiation for changing academic practice. (Independent
variable: Frequency of CMC use measured by questions Q6-Q12;
Dependent variable: Changes to academic practice measured by questions Q2, Q3, Q5.)
b. The higher the perceived benefit from using CMC, the higher the level of
importance attributed to computer mediated communication for changing academic
practice. (Independent variable: Perceived benefit measured by scale of questions
Q15-Q22; Dependent variable: Changes to academic practice measured by questions
Q2, Q3, Q5.)
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Logic would dictate that those who use CMC often and who perceive deriving
benefit from that use would also believe that CMC is important enough to change
conventional academic practice. This logic has been shown to be correct. White (1995)
found that 82% of U.S. communication scholars believe eventually all faculty will need
access to computer networks in order to be professionally active and competitive.
White also found that 80% of her sample believed that eventually all faculty will need
access to computer networks in order to be professionally active and competitive.
Based on White’s findings, the respondents should agree with the statements “computer
mediated communication is changing the way academic researchers collaborate,”
“within the next five years all faculty will need access to CMC in order to be
professionally active and competitive” and “important research findings are presented
via electronic mail before these academic developments reach print journals.” Yet, the
results of the tests for correlation (see table 4.23) do not strongly support this logic.
There are however, some relationships that warrant discussion.

149

Table 4.23 Spearman Rank Correlation of Perceived Benefit and Frequency of Use
and Changes to Academic Practice
CMC is
Changing
Collaboration

Need Access
Within 5 Years

Message at Home
Institution

.134**

.072

.151***

Message in Home
Country

.168***

.114*

.190***

Message Outside
Country

279***

.125*

.061

Item

Findings are
Online Before
Print

Frequency:

Read Postings

.084

.003

.105**

Post to Groups

.130**

.052

.135**

Real time Conferencing

.095*

.036

.206***

Exchange Drafts

.088

.133**

.032

Benefit (sum of 8
.245***
.354***
variables)
Note. Appendix M contains the individual benefit correlations.
*p < .05 **p < .01

***p<.001

.218***

one-tailed test

The correlations between each of the three changes in academic practice
variables and each of the frequency of use variables are very weak and therefore not
worthy of comment. There is one notable exception. Of all the frequency of use
variables, exchanging drafts with colleagues during the writing process is the act of
collaboration. It would follow that those who actively engage this type of academic
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collaboration would be inclined to believe that CMC is changing the way academic
researchers collaborate, but this is not the case. There is no significant association
between these variables. Overall, the first portion of Proposition 6 is not supported by
the data.
Most notable is that the benefit variable has a moderately strong positive
association with the collaboration variable (rs=.354). Therefore, those who report higher
levels of benefit from their CMC use also more strongly believe that CMC is changing
the way academic researchers collaborate. There is also a significant yet weak positive
correlation between perceived benefit and the other two change-in-practice variables; all
faculty need access to CMC within the next five years in order to be professionally
active and competitive (rs=.245) and important research findings are presented via
electronic mail before those academic developments reach print journals (rs=.218).
Overall, the association between benefit variable and the changes to academic practices
variables point to the possibility that the second half of Research Proposition 6 is true.
The next chapter consists of an overview of the study, a summary of the results,
and recommendations for future study.

151

CHAPTER 5
SUMMARY, CONCLUSIONS AND FUTURE RESEARCH
Introduction
The first section of the chapter contains a summary of the current study
including an overview of the results without most of the statistical reporting. (Chapter
4 provides the detailed analysis of the results.) The remainder of this chapter provides
conclusions intertwined with suggestions for areas of future research and thought.
Summary
Invisible colleges are geographically scattered group of academics with
common research interests who determine the scholarly direction of a particular field
or discipline. Since members are scattered, communication among those in an
invisible college is vital. Through the informal communication network, members of
an invisible college are aware of cutting-edge discoveries and thinking about a
particular topic. Many scholars have found that the best predictor of membership in an
invisible college is to have access to the discipline’s informal communication network
(Crane, 1969; 1972; Cronin, 1982; Garvey & Gottfredson, 1979).
Using computer mediated communication has the potential to make informal
academic communication, especially on the global scale, easier and less costly than
conference attendance or buying journals and books. For those reasons, scholars
residing outside the industrialized West who communicate using CMC may have a
greater potential to gain membership in the invisible college by exchanging
information and contributing original scholarship to their discipline. Theoretically, if
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scholars who have traditionally not had the opportunity to gain access to the invisible
college are able to communicate with their colleagues in the invisible college via
computer networks, the international knowledge network can be more inclusive.
Others have speculated on this potential for inclusiveness resulting from CMC
use. Hiltz and Turoff (1993) projected that CMC might lead to a more open form of
invisible college with wider participation and faster exchange of information.
Gresham (1994) concluded that “the transformation of informal scholarly
communications has already begun and academia is in the initial stages of a shift from
the invisible college to the cyberspace college as a next form of the informal research
network” (p. 37).
However, very few studies exist that measure the impact of computer mediated
communication as the means to facilitate an academic discipline’s informal
communication network. Even fewer studies have been conducted that examine CMC
and academic use on a global or cross-national sample. The published research, which
centers on faculty use of CMC, tends to be anecdotal, outdated and narrowly-focused.
The current study, therefore, is significant because it began filling this research
void by conducting an exploratory examination of the potential benefits for scholars
from outside academic centers who use CMC. In addition to expanding the literature
on international scholars’ use of CMC and methods for examining the issues, the study
is also significant because the results may be helpful to policy-makers who are seeking
solutions for the inequalities within global academe.
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Method
The center-periphery model was used to analyze these potential relationships
among scholars who reside outside of the industrialized West, using CMC, and
membership in the invisible college. The center-periphery framework uses a nation as
the unit of analysis, categorizing the world’s system of higher education into centers,
which produce the bulk of academic output (the industrialized West); peripheries,
which are dependent on the centers for academic production; and semi peripheries,
which fall between these two extremes.
A country’s status along the center-periphery continuum was determined by
assessing the relative amount of influential literature produced by biologists in that
country as measured by number of articles and corresponding citations found in the
Scientific Citation Index (SCI). Counties were identified as having center, semi¬
periphery or periphery status through the adaptation of the bibliometric work of Bruan,
Glanzel, and Grupp (1995). Their scheme of reporting 14 separate sub-fields was
recalculated into a three-part categorization of micro, physio and eco found in Stankus
(1992). Table 3.1 displays this recalculation.
Using this process of bibliometric analysis, 11 nations were deemed to be
Center countries. Centers included: USA, UK, Japan, Germany, France, Canada,
Netherlands, Sweden, Australia, Italy, and Switzerland. Five countries were identified
as having semi-periphery status. These countries were Belgium, India, Israel, Russia
(USSR) and Spain. All other nations were designated peripheral countries. See
Appendix B for the actual citations rates and rank order for each individual country.

154

After determining that a country was either a semi-periphery or periphery
nation, the survey sample was compiled by searching the user data base of the BIOSCI
clearinghouse. BIOSCI is the umbrella for a set of electronic communication forumsthe bionet USENET newsgroups (electronic bulletin board) and parallel electronic
mailing lists-used by biological scientists worldwide. This process of searching the
BIOSCI database for scholars from periphery and semi-periphery countries netted a
pool of 1048 potential respondents.
Participants were asked to complete a 42-question instrument with both openended and closed-ended questions. The instrument was divided into four sections: 1)
Opinions regarding CMC in relation to academe in general; 2) frequency of
respondent use of CMC; 3) perceived benefits from that use; and 4) demographic
information. The questionnaire was sent to respondents via electronic mail. In an
attempt to increase response rate from Latin America and the former Soviet Union and
Warsaw Pact nations, the survey was translated into Spanish, Portuguese and Russian.
Responses were collected via CMC because this method allowed the questionnaires to
be sent to scholars scattered throughout the world quickly, efficiently and at a low
cost. Respondents were asked to return the completed questionnaire by electronic
mail, by visiting a World Wide Web page, or by facsimile.
Three separate electronic mailings were conducted. After compensating for
undeliverable electronic messages due to invalid personal or server addresses, 731 out
of the 1048 surveys were eventually delivered to potential respondents. Of the 731
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delivered surveys, a total of 333 completed questionnaires were returned yielding a
response rate of 45.6%.
Half (50.5%) of the surveys were returned in the form of an English e-mail
message and nearly forty percent (38.4%) more were returned via the English
language World Wide Web page. The remaining surveys were returned using the
translated CMC methods or by fax.
Results
Nearly three-fourths (73.9%) of the respondents currently work in periphery
countries and the remaining one-quarter (26.1%) work in semi-periphery countries.
The majority are men (83.5%). The respondents range in age from 23 to 74 years old,
with a mean age of 39. On average, the respondents have been working in academe or
research for slightly more that 12 years, ranging from 4 months to 46 years. They
reported having used CMC from a low of six months to a high of 20 years, with the
average being 5.4 years. The length of time these scholars reported using CMC was
surprising, given accounts in the literature of lack of widespread availability of CMC
in non-center countries.
Seventy percent of the respondents hold a doctorate with another 5% having
earned a M.D. or other terminal degree. Sixty percent work in a university or college,
while nearly one-third (32%) work in a research institute. The respondents also
believe that their access to CMC at their home institution is adequate. Given the
literature regarding the adequacy of CMC technology in periphery countries, this
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finding comes as somewhat of a puzzle. Other reports concluded that most scholars
living in peripheral countries claim poor access to computing technologies.
Almost all (96%) of the respondents’ academic interests and actual activity lie
more in the realm of research than in teaching. Nearly half (46.4%) claim that
research is their primary activity. An additional 40% report both teaching and
conducting research with research taking precedent.
Despite this high level of reported interest and activity in research, the
respondents are not a highly productive group in terms of self-reported scholarly
output (e.g. books, monographs, articles in refereed journals, conference paper, etc.).
Fewer than one-fifth (17.3%) perceive that they produce more scholarly work than
most others in their discipline. Fifty-eight percent believe that they produce about the
same as others in their discipline and nearly one-quarter (24.5%) perceive that they
produce less than their colleagues.
English clearly dominates the language of scholarly output of the respondents.
When asked to indicate the language in which the majority of their scholarly output
(books, articles, etc.) appears, 83.9% of the respondents identified English.
Even though many of the respondents claim not to produce at a top rate, the
majority of biologists reported using CMC to enhance their own productivity.
Seventy-four percent of the respondents indicated that they have used CMC in the
writing process for at least one publication. The number of publications for which
these scholars claim to have used CMC in the writing process ranged from 0 to 50.
Eighty-two percent of the respondents have used CMC to send drafts between co-
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authors during the writing process, indicating once again the collaborative nature of
computer mediated communication. CMC appears to enhance self-reported
productivity.
Collaboration via CMC is valued. On a scale of 1= strongly disagree to 4=
strongly agree, 96% of the respondents agreed or strongly agreed with the statement,
“computer mediated communication is changing the way academic researchers
collaborate.” Further, 94% agreed or strongly agreed with the statement, “Within the
next five years all faculty will need access to computer mediated communication in
order to be professionally active and competitive.” However, when asked if
“Important research findings are presented via electronic mail before these academic
developments reach print journals,” over half the respondents (54.7%) disagreed.
The most frequently cited CMC activities included exchanging work-related
messages with colleagues at other institutions outside of their home country, reading
postings on scholarly/academic discussion groups or bulletin boards, and exchanging
work-related messages with colleagues at their home institution. Not surprising
because of its higher level of technical sophistication, the least used function was to
participate in real-time conferencing with others for professional collaboration or
discussion. In terms of electronic mail use, a pattern emerged: These scholars use email at a more frequent rate to exchange work-related messages with colleagues
abroad than to regularly exchange messages at home. This finding may underscore the
importance of the properties of e-mail (digital, interactive, asynchronous and distance
insensitive), which make CMC an important cross-border communication medium.
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The respondents reported deriving the greatest amount of benefit from
exchanging messages with colleagues who live in other countries and from
collaboration with peers. In terms of staying abreast of new developments in their
academic field, the respondents rated the variable relatively high.
In exploring the bivariate relationships of the sub-population such as gender,
age, and the like, very few differences existed between and among sub-populations.
The variables which displayed differences between sub-groups included the findings
that men exchange work related messages with colleagues at home institution and
home country, as well as post messages to academic discussion groups more than
women. Those with a terminal degree contact colleagues abroad more frequently than
those who have not earned a terminal degree. Longer time users of CMC report more
self-perceived benefit from that use and exchange more messages with colleagues than
those newer to the communication medium. To be sure, this is a very homogeneous
population with little variation in their responses.
In addition to providing a description of the population, statistical analyses
were performed to test for the relationship between the independent and dependent
variables associated with the six research propositions. The purpose of these analyses
was to determine the type of relationship and the strength of the relationship between
and among the variables in the research propositions.
Overall, the results of testing the research propositions did not lend strong
support to the propositions. Many of the associations were not significant. When
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there was significant association, the strength of association was often very weak.
Other variables correlated in the opposite direction of that which was speculated.
Research Proposition 1
a. The higher the frequency of CMC use, the higher the self-perceived productivity of
the scholar.
b. The higher the perceived benefit from using CMC, the higher the self-perceived
productivity of the scholar.
Proposition 1 was not confirmed by the data. Significant correlation was found
between five of the seven frequency of CMC use variables and the measure of
academic productivity, although the association was very weak. Despite the weak
correlation, it is surprising that the data show a negative association between
frequency of use and academic productivity. In other words, the less one uses CMC
the more productive the person claims to be. This finding ran counter to the
proposition. Further, in terms of the relationship between perceived benefit of CMC
use and academic productivity, there was no correlation with the scaled benefit
variable or any of the eight individual benefit variables.
Research Proposition 2
a. The higher the interest and activity in research, the higher the frequency of CMC
use.
b. The higher the interest and activity in research, the higher the perceived benefit
from using CMC.
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There was no significant correlation between interest and activity in research
and the perceived benefit from use of computer mediated communication. Moreover,
there was no significant correlation between interest and activity in research and the
frequency of CMC use variables. Therefore, Proposition 2 was not supported by the
data.
Research Proposition 3
The higher the level of using computer mediated communication, the higher the
perceived benefit from using computer mediated communication.
Proposition 3 was supported by significant but weak correlations. The more
frequently a respondent used CMC, the more benefit that respondent perceived from
that use. In particular, the more frequently a user exchanged electronic mail messages
with a colleague, the more that user perceived gaining benefit in the ability to
collaborate with colleagues. Similarly, those who more frequently exchange drafts
between co-authors during the writing process, report higher levels of perceived
benefit from enhanced contact with colleagues at campuses outside one’s home
country, suggesting that the exchange of drafts is occurring among colleagues who live
abroad.
Research Proposition 4
a. The higher the proficiency in English, the higher the frequency of CMC use.
b. The higher the proficiency in English, the higher the perceived benefit from CMC
use.
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The results are mixed for correlation with frequency of use. Of particular note
is that exchanging messages with colleagues abroad associated moderately strongly
with English proficiency which is understandable given that scholars from different
countries would need a common language in order to communicate. In addition,
English has been established as the common language of academic discourse. The
results of the analysis show that scholars who are proficient enough in English to
publish scholarly work in English more often engage in direct conversation with
colleagues abroad. The results of the correlation testing for the scale of the English
language proficiency variables with the frequency of CMC use variables and the scale
of perceived benefit variables do not overwhelmingly support Proposition 4. Indeed,
the correlation is not particularly strong.
Research Proposition 5
a. The more relatively peripheral the country in which the scholar works — as
measure

the citation rates in the SCI — the higher the frequency of CMC use.

b. The more relatively peripheral the country in which the scholar works — as
measured by the citation rates in the SCI — the higher the perceived benefit from CMC
use.
Although there were a number of variables with significant levels of
association, none of the relationships were strong enough to lend convincing support
the research proposition. Regarding the frequency of use variables, only two of the
seven: 1) exchanging messages with colleagues at one’s home institution (rs=.l 16);
and 2) exchanging messages with colleagues from outside countries (rs= 129),
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displayed any significant association. For these two variables, the less peripheral a
country, the more frequently scholars used CMC to exchange messages at home and
with colleagues abroad. Since these associations are so weak and correlate in the
positive direction (which is counter to the proposition), this portion of Research
Proposition 5 is not supported. However, the perceived benefit variables, which show
significant albeit weak negative association, show a trend that the more peripheral a
country, the more benefit is perceived from CMC use.
Research Proposition 6
a. The higher the frequency of CMC use, the higher the level of importance attributed
to computer mediated communication for changing academic practice.
b. The higher the perceiUbd benefit from CMC use, the higher the level of importance
attributed to computer mediated communication for changing academic practice.
Overall, the proposition was not strongly supported. The correlation between
the three changes in academic practice variables and the frequency of use variables are
very weak. Regarding the benefit variable, the most notable is that the benefit variable
has a moderately weak positive association with the collaboration variable. Those
who report higher levels of benefit from their CMC use also more strongly believe that
CMC is changing the way academic researcher collaborate. There is also a significant
yet weak positive correlation between perceived benefit and the other two change in
practice variables: All faculty need access to CMC within the next five years in order
to be professionally active and competitive; and, important research findings are
presented via electronic mail before those academic developments reach print journals.
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Conclusions and Future Study
This study has raised more questions than it has answered. The following
pages highlight a number of the issues which will require subsequent examination.
Method
The current study explored new methodological territory by employing a
number of computer mediated communication applications to conduct traditional
survey research. Despite the relative success of the current method, many
methodological questions remain unanswered. What proven practices from mail,
phone and face-to-face interviewing can be directly imported into cyberspace, and
which practices need to be altered? Studies regarding the methods to achieve higher
return rates should be replicated in cyberspace. For example, since sending official
letterhead or monetary incentives cannot be easily accomplished using CMC, what
other types of response-enhancing techniques can be created? Similarly, is three
mailings the optimum number to achieve a sufficient response rate without annoying
the respondents? Because many of the respondents who did not wish to participate in
the current study indicated after the first mailing the intent to withdraw from the
process, they were easily and quickly removed from the mailing list. The ease with
which a respondent can withdraw must be taken into account.
Other methodological questions concern the protection of the subjects. How
can signed consent to participate in study be achieved in a digital communication
medium such as CMC? Until current widely available technology advances, it will be
nearly impossible to obtain written consent over the network. How can complete
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confidentiality be granted when e-mail messages have headers which reveal the
sender’s identity and bounce back to postmasters? For example, if a respondent
attempts to return a completed questionnaire but has misaddressed the message or if
there is a technical glitch in the network, that completed survey could be returned to
the respondent while another copy is forwarded to the electronic mail postmaster of
the respondents’ institution. Postmasters receive copies of returned messages so they
can correct any technical problems with an address or system. While technologically
this process is necessary, the downside is that the postmaster has access to the
respondents’ answers to the questionnaire and thus confidentiality is lost. Professional
standards and ethics along with the simple reality that postmasters rarely have time to
read bounced messages dictate that confidentiality may be maintained in this instance;
however, this issue must be thought through and reconciled.
One solution may come in the form of collecting data directly via the World
Wide Web, which does not risk bounced messages; however, other problems arise.
For example, can a practical system for tracking World Wide Web responses be
devised to eliminate the need for using an e-mail address or respondent name as
personal identification? An identification scheme is needed for both tracking
responses and to ensure the integrity of the data collection process by preventing the
inclusion of the random Web surfer or other non-sample respondents. To be sure, one
of the keys to successful survey research is to determine the exact sample size. To
ensure tracking and confidentiality a researcher could perhaps provide all respondents
with a coded identification number or name. However, this technique requires the
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respondent to remember and input that coded identification. Obviously, using an email address or other known identification such as a social security number (for
respondents from the U.S.) would be more convenient for the respondent because it
does not require remembering a new code, but this method would not ensure the same
level of confidentiality as a randomly-assigned number.
Because technology is dynamic and changing rapidly, other methodological
issues will arise and need to be resolved. For example, what role will technological
advances in electronic mail, such as automatic mailers and mail-merge addressing,
play in the personalization of cover letters? Certainly, investigations of the emerging
techniques and methodologies of cyber-research could fill volumes of survey research
journals.
Expanded Definition of Computer Mediated Communication
As computer technology develops and users mature, an expanded definition of
computer mediated communication should be included in future studies. For the
purposes of this study, CMC was defined as the use of electronic mail, electronic
mailing lists, electronic bulletin boards and real-time conferencing. Other applications
of CMC could include the use of other Internet functions and services such as
electronic journals, File Transfer Protocol, Gopher, Telnet, and the World Wide Web
when used for communication. The latter is most important. The World Wide Web is
the most user-friendly and fastest growing application of CMC and in the near future,
is destined to become the most important method of electronic communication among
scholars. This development begs many questions, including: “How can respondents

166

be informed of the existence of a Web-based survey given that potential respondents
must visit the page to complete the questionnaire?” In other words, it is likely that in
order to successfully conduct a Web-based survey, other forms of CMC (e.g.
electronic mail messages or postings to discussion groups) must be incorporated into
the process to inform respondents of the project. Once techniques for ensuring
participation are in place, attention can be focused on questions such as “How can
Web pages be designed to enhance participation?” Will different graphics, colors,
sounds, etc., which are easily incorporated into Web pages, be helpful to the endeavor?
The latter question raises a cautionary note: Until advanced technology is
distributed evenly world-wide, researchers must be sensitive to the fact that many
users from non-center nations will not have access to high speed network connections.
This lack of access will prevent respondents from connecting to highly graphical or
otherwise technologically-advanced Web pages, thus effectively preventing them from
participation. Therefore, all Web-based research should-for now-include provisions
for low-speed, non-graphical access as well as more sophisticated, attention-grabbing
pages.
Population
Future study should expand to include different populations. The current
population is a very homogeneous, self-selecting group of biologists who currently use
computer mediated communication, namely electronic mail. The population is selfselecting in terms of their willingness and ability to register with the BIOSCI database.
These biologists are proficient in English. These respondents state that their access to
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computing technology is adequate. They are extremely interested in research and
spend most of their time engaged in research activity.
Given these restrictions within the current population, future study should
examine a wider variety of scholars, including, for comparison’s sake, a sub¬
population of non-CMC users. However, surveying non-CMC users scattered across
the globe will present a monumental logistical challenge (e.g. postage, high telephone
costs, etc.; see Chapter 3.) Yet, a complete picture of the CMC user will never
emerge without an understanding of the non-CMC user.
Likewise, scholars in other academic disciplines need to be studied. For
example, how do sociologists differ from biologists in their CMC use? Scholars from
center nations should also be surveyed to determine how they differ from those who
reside in periphery or semi-periphery countries. However, given that the sciences are
the most international of the disciplines, efforts should begin with other sub¬
populations of scientists.
In addition, subsequent study should include scholars who value teaching over
research. A research question could be: How does the desire to improve classroom
pedagogy affect CMC use? The main point is that this study needs to be replicated in
other populations.
The current population could also be examined in other manners. For example,
the way in which the current population is categorized by national domicile into
centers, semi-peripheries and peripheries could be recalculated into a more finely
tuned unit of analysis by comparing CMC use among scholars at various institutions

168

within a single country. Using a scheme similar to the Carnegie Classification system
for institutions of higher education in the United States, a comparison of scholars
working in Doctoral I vs. Doctoral II institutions could be conducted. This closer
examination of center-periphery status could lead to a broader understanding of the
global academic “pecking order.” It could also begin the process of identifying
“centers of excellence,” in a variety of academic disciplines. Such centers are viewed
by policy-makers as worthy of targeted investments, and they may help peripheral
countries retain top scholars who would no longer need to relocate to center nations to
conduct advanced research.
Language
There are many research threads that grow out of the question of using English
as the “official” language of CMC. For example, the current survey instrument was
only translated into three select languages: Spanish, Portuguese and Russian. Only a
handful of the respondents returned a translated survey, but how does language really
play into global CMC use? This question remains unanswered because of the high
level of English skills exhibited by the current population. Does language, as many
argue, perpetuate cultural imperialism? The use of translation software may make the
formal language barrier less important, but for now, English language dominance is
likely to continue playing an important role in the global exchange of knowledgeincluding via computer networks. The use of English not only raises cultural
questions but technical ones as well. Chaudiron and Cloutier (1996) argued that the
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Internet’s dependency on English limits its use because technically only English
language applications can be fully presented.
How will Unicode and translation software alter the language dynamic?
Translation is a particularly interesting topic for future research given that
“computerese” is a language in and of itself. Finally, will the World Wide Web,
which allows for Asian characters and other non-Cyrillic languages to be used, alter
the domination of English? Language is truly an important variable for cross-cultural
study of CMC and one which will need continued academic scrutiny.
Productivity
The current study relied on self-reported productivity levels among scholars.
This is problematic given that CMC users have been reported to perceive greater
productivity resulting from CMC use when in fact they really published fewer works
than they did before using CMC (Hiltz, 1984). Future study could incorporate
quantitative measures of scholarly output. A scheme for rating prestige of journals
and book publishers could be devised or current schemes found in the librarianship
literature could be adapted as well. Furthermore, given the reported use of CMC for
collaboration, research projects could be designed to track the co-authored output of
scholars from non-center countries with collaborators from the industrialized West, to
determine if increased publication rates actually result. Currently, the trend is for
scholars from former colonies to collaborate more with their counterparts residing in
their former colonizer or to collaborate with scholars in the United States (Oldham,
1997). Will CMC use change these patterns of collaboration?
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Reward Structure
Also connected to the issue of productivity are questions regarding the impact
CMC use will have upon the academic reward structure. For example, will
publications on the World Wide Web “count” as publishing worthy of consideration
for tenure and promotion? Will on-line conferences replace and/or enhance the role of
the traditional academic conference? Should managing an academic discussion list
and other Internet-based academic work be considered a scholarly contribution? Will
differences between center and periphery countries exist in the acceptance of CMCbased academic work? The debate rages in the United States regarding the academic
value of on-line scholarship, not so much unlike questions surrounding tenure-andpromotion using unconventional print scholarship.
Creating an Internet project might mark on-line scholars as innovators who can
take a department soaring with them into new areas of teaching and research. Or
it might land them on the wrong side of a yawning divide, no longer able to
communicate the value of their accomplishments to colleagues (Guernsey, 1997,
p. A21).
Organizations like the Modem Language Association have printed guidelines
on the use of electronic scholarship, but other organizations such as The American
Association of University Professors have not considered the issue.
Given the high costs of journals and other traditional methods of formal
academic discourse, those from peripheries may indeed highly value the less
expensive and therefore more accessible form of communication associated with
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CMC. “For the price of a single technical textbook, we can provide access to all the
possibilities of the Internet,” (Woodward, 1995, p. A21), says a senior official of the
Hungarian Academy of Sciences and a leading member of the country's National
Information Infrastructure Development Program, which built, maintains, and operates
the network. “Compare the cost of e-mail to faxes or sending letters by air mail. The
cost-to-performance ratio is impressively good” (p. A21). Academic organizations,
department heads, those on tenure and promotion committees, and other decision¬
makers should be studied to answer many of these questions regarding possible
changes to the reward structure brought about by academic CMC use.
These and similar questions open new avenues for research into the scholarly
use of CMC and will need to be resolved as academe advances toward the millennium.
Without resolve, academic innovation in cyberspace may be stymied because scholars
will rightfully exert time and energy into pursuits which will be recognized within the
academic reward structure.
Intellectual Property
Closely related to productivity are issues of intellectual property. How will
concern over protecting one’s intellectual property play into scholars’ CMC use? This
is a legitimate concern given the ease with which electronic correspondence can be
replicated, altered and forwarded. Cohen (1995) provided a concrete example: It is
possible for an electronic mail message revealing an important discovery to be
forwarded by a third party to an academic discussion list without proper attribution.
Whether or not the intent is malicious, such an act could clearly confuse or mislead
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many recipients as to the accurate origination of the discovery. One can only imagine
more blatant violations of intellectual property.
Yet, methods are being developed to help assure copyright protection for
materials which have already been published. Breakthroughs in information
technology may soon give publishers the power to block Internet users who make
unauthorized attempts to read, copy, or print copyrighted works without paying for
them. However, such systems could effectively prevent educators from making “fair
use” of protected works on line, as they have been allowed to do with non-digital
materials (Blumenstyk, 1997; Jacobson, 1996). The problem is that such technology
protects only works controlled by publishers. In the future, perhaps individuals could
also have access to such innovations. Added to the need for technical protection is the
need for legal protection of intellectual property. Most laws regarding copyright and
intellectual property protection were written prior to the advent of digital
communication. Therefore, current laws will need to be updated.
Until the legal and technical dust settles regarding intellectual property rights
in cyberspace, many of these issues will remain unresolved. No matter the legal and
technical outcomes, factoring in intellectual property concerns warrants further
investigation, especially given that there appears to be a link between intellectual
property protection and protecting growth of gross national product (GNP) (Horn,
1997). Moreover, observations of recently developed nations and rapidly developing
countries show that engaging in international scientific collaboration leads to
economic progress and to some significant extent, social development as well
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(Ayensu, 1997). Therefore, it is necessary to continue the investigation of
international academic collaboration while being mindful of intellectual property
issues.
Cross Border Collaboration
One explicit result from this study is that CMC is used for collaboration with
colleagues across national borders. Eighty-two percent of the respondents have used
CMC to send drafts between co-authors during the writing process. Ninety-six percent
of the respondents agreed or strongly agreed with the statement, “Computer mediated
communication is changing the way academic researchers collaborate.” Moreover,
the respondents reported deriving the greatest amount of benefit from exchanging
messages with colleagues who live in other countries and from collaboration with
peers. Those who report higher levels of benefit from their CMC use also more
strongly believe that CMC is changing the way academic researchers collaborate.
Indeed, respondents believe this cross-border collaboration is beneficial.
Given the literature, these results regarding collaboration were anticipated.
Boyer, Altbach and Whitelaw (1994) found that more efficient travel and
communication, as well as growing convergence of intellectual interests, have fostered
in recent years a stronger, more professionally connected, international community of
scholars and that professors overwhelmingly maintain that connections with scholars
in other countries are very important to their professional work. “Over half the
professors in 10 countries made trips abroad to study or do research” (p. 19). In a
study determining the motivation for academic collaboration, Kraut, Egido, and
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Galegher (1990) noted that their respondents reported that collaboration is more fun,
improves the perceived quality of the research product, maintains established personal
relationships and is valuable to career development. The main point is this:
Academics want to collaborate internationally and they perceive this type of
collaboration to be valuable. CMC helps them achieve these goals.
Other measures confirm that collaboration is occurring. In 1981, over 65% of
articles in a sample of six social psychology journals were jointly authored
(Mendenhall, Oddou & Franck, 1984). The average number of authors of scientific
papers has doubled from 1.8 in 1955 to 3.5 in 1995 (McDonald, 1995). In fact
collaboration has reached an epic proportion in the sciences. “An analysis of 4000
scientific journals found that the number of papers with more than 50 authors grew
from 49 in 1981 to 407 in 1994. Articles with more than 100 authors grew from 1 to
182 over the same period. Papers with more than 500 authors, nonexistent until
recently, rose from 1 in 1989 to 18 in 1994” (p. A35). These large numbers of authors
raise many questions of ultimate responsibility, credit, and authorship and those issues
should be studied in subsequent research.
Given that cross border collaboration is a frequently conducted using CMC,
what will be the outcome? Will increased use of computer mediated communication
for collaboration “Balkanize” academe as Van Alstyne and Brynjolfsson (1996)
predicted? In other words, the direct dialogue among researchers facilitated by CMC
could lead to closed communication circles among narrowly focused specialists thus
resulting in even more pinpointed academic specializations. For example, the use of
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CMC could pigeonhole microbiologists who are interested in deformed Ecuadorian
spotted tree frogs into talking only to other microbiologists with the same interest-at
the expense of interdisciplinary discourse. Without a doubt, Balkanization would be
an undesirable outcome.
Equally as problematic would be a scenario of exploitation. Instead of
bringing those currently outside of the academic centers and/or invisible colleges into
the fold, global collaboration could result in global exploitation. Those who currently
comer the academic market may find ways to leverage their position to gain even
more power and prestige. There are many examples of this type of exploitation in
business and industry, in which the powerful multi-national corporation is able to
comer a market in a developing country and send all the profits out of the developing
country. In fact, it is this type of unequal access to economic gain that inspired
dependency theory.
If not Balkanization or exploitation, then what? It is desired that global
collaboration will bring more voices into the research enterprise and accelerate the
pace of new knowledge acquisition. It is hoped that this global collaboration will
infuse new perspectives and lead to an increase in the frequency and number of
scientific “paradigm shifts.” These shifts will occur when the dominant theories,
instruments and methodologies used to explain the way the world operates are
challenged by unexplained anomalies, or things which cannot be explained or
predicted under the existing conceptual frameworks (Kuhn, 1970). Since center
nations have created the dominant paradigm, these new non-center voices may indeed

176

have a positive impact. Furthermore, interdisciplinary inquiry may begin to blossom,
given the ease in which scholars who may never have connected traditionally because
of disciplinary divides, can now communicate via CMC. In other words, those
formerly shut out of the invisible college will have the opportunity to prove their merit
using CMC and thus gain membership.
To be sure, these inclusive, albeit somewhat utopian results are the desired
outcome. The current study is only a beginning in this pursuit of a more international,
equitable and productive professoriate. Technology is a tool devoid of value until
applied. Whether or not CMC is harnessed to promote academic equality will be
determined by its users. Without continual examination of the effects of CMC use on
the academic enterprise, positive effects may never be achieved because Balkanization
or exploitation may go unnoticed and therefore unchallenged. This humanitarian
agenda is the most convincing argument for future study.
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APPENDIX A
PUBLICATION RATES PER COUNTRY
Country
USA
Japan
UK
Germany
France
Canada
Italy
USSR
Netherlands
Australia
Sweden
Spain
India
Switzerland
Belgium
Israel
Denmark
Finland
Poland
Norway
Austria
Czechoslovakia
South African Repub
Brazil
New Zealand
Taiwan
Argentina
Hungary
Pr China
Yugoslavia
Greece
Mexico
Ireland
Turkey
Chile

Total
299,783
67,636
64,929
48,550
40,971
39,343
25,895
24,110
19,069
18,875
16,290
15,105
11,313
9,870
8,536
8,333
7,693
5,575
4,404
4,388
4,261
4,126
4,084
3,733
3,648
3,237
2,974
2,804
2,794
2,303
2,117
2,113
1,296
1,296
1,242
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% of Total
37.20%
8.39%
8.06%
6.02%
5.08%
4.88%
3.21%
2.99%
2.37%
2.34%
2.02%
1.87%
1.40%
1.22%
1.06%
1.03%
0.95%
0.69%
0.55%
0.54%
0.53%
0.51%
0.51%
0.46%
0.45%
0.40%
0.37%
0.35%
0.35%
0.29%
0.26%
0.26%
0.16%
0.16%
0.15%
Continued, next page

APPENDIX A (continued)
Country
Hong Kong
Egypt
South Korea
Saudi Arabia
Nigeria
Portugal
Bulgaria
Singapore
Venezuela
Kenya
Malaysia
Thailand
Pakistan
Kuwait
Romania
All Others
Total

Total

% of Total

1,217
1,151
1,052
1,038
1,031
1,020
999
902
574
565
486
458
444
374
190
11,712

0.15%
0.14%
0.13%
0.13%
0.13%
0.13%
0.12%
0.11%
0.07%
0.07%
0.06%
0.06%
0.06%
0.05%
0.02%
1.45%

805,909

100.00%
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APPENDIX B
CITATION RATES PER COUNTRY AND COUNTRY RANK
Country
USA
UK
Japan
Germany
France
Canada
Netherlands
Sweden
Australia
Italy
Switzerland
Belgium
Spain
Israel
Denmark
Finland
USSR
Austria
Norway
India
New Zealand
South African Repub
Poland
Taiwan
Brazil
Hungary
Czechoslovakia
Argentina
Ireland'
Mexico
Greece
Chile
Pr China
Hong Kong
Yugoslavia

Total

% of Total

1,928,837
331,839
263,926
225,211
170,239
162,017
87,448
77,968
72,961
72,841
65,316
36,728
33,759
31,575
31,368
21,858
19,463
16,287
14,730
12,431
11,678
7,333
6,318
6,172
5,877
5,780
5,633
4,885
4,074
3,385
2,788
2,736
2,629
2,555
2,357

51.05%
8.78%
6.99%
5.96%
4.51%
4.29%
2.31%
2.06%
1.93%
1.93%
1.73%
0.97%
0.89%
0.84%
0.83%
0.58%
0.52%
0.43%
0.39%
0.33%
0.31%
0.19%
0.17%
0.16%
0.16%
0.15%
0.15%
0.13%
0.11%
0.09%
0.07%
0.07%
0.07%
0.07%
0.06%
Continued, next page

Rank
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
35
34
33
32
31
30
29
28
27
26
25
24
23
22
21
20
19
18
17
16
15
14
13
12
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APPENDIX B (continued)
Country
Singapore
Portugal
South Korea
Saudi Arabia
Kenya
Bulgaria
Turkey
Venezuela
Thailand
Kuwait
Egypt
Nigeria
Malaysia
Pakistan
Romania
All Others
Total

Rank
11
10
9
NA
8
7
6
5
4
3
2
NA
1
NA
NA
0

Total

% of Total

2,253
1,715
1,630
1,158
1,106
1,038
1,019
890
808
773
765
726
560
414
316
11,999

0.06%
0.05%
0.04%
0.03%
0.03%
0.03%
0.03%
0.02%
0.02%
0.02%
0.02%
0.02%
0.01%
0.01%
0.01%
0.32%

3,778,172

100.00%

APPENDIX C
COUNTRIES WITH INTERNET CONNECTIVITY
Internet
code
AF
AL
DZ
AS
AD
AO
AI
AQ
AG
AR
AM
AW
AU
AT
AZ
BS
BH
BD
BB
BY
BE
BZ
BJ
BM
BT
BO
BA
BW
BV
BR
IO
BN
BG
BF
BI
KH
CM
CA
CV
KY
CF

Country
Afghanistan
Albania (Republic of)
Algeria
American Samoa
Andorra (Principality of)
Angola
Anguilla
Antarctica
Antigua and Barbuda
Argentina
Armenia
Aruba
Australia
Austria (Republic of)
Azerbaijan
Bahamas
Bahrain (State of)
Bangladesh
Barbados
Belarus
Belgium (Kingdom of)
Belize
Benin
Bermuda
Bhutan (Kingdom of)
Bolivia (Republic of)
Bosnia-Herzegovina
Botswana (Republic of)
Bouvet Island
Brazil
British Indian Ocean Terr.
Brunei Darussalam
Bulgaria (Republic of)
Burkina Faso
Burundi (Republic of)
Cambodia
Cameroon (Republic of)
Canada
Cape Verde (Republic of)
Cayman Islands
Central African Republic

Internet
code

Country

TD
CL
CN
CX
CC
CO
KM
CG
CK
CR
Cl
HR
CU
CY
CZ
DK
DJ
DM
DO
TP
EC
EG
SV
GQ
ER
EE
ET
FK
FO
FJ
FI
FR
GF
PF
TF
GA
GM
GE
DE
GH

Chad (Republic of)
Chile (Republic of)
China
Christmas Island
Cocos (Keeling) Islands
Colombia (Republic of)
Comoros
Congo (Republic of the)
Cook Islands
Costa Rica (Republic of)
Cote d'Ivoire (Republic of)
Croatia
Cuba (Republic of)
Cyprus (Republic of)
Czech Republic
Denmark (Kingdom of)
Djibouti (Republic of)
Dominica
Dominican Republic
East Timor
Ecuador (Republic of)
Egypt (Arab Republic of)
El Salvador (Republic of)
Equatorial Guinea
Eritrea
Estonia (Republic of)
Ethiopia
Falkland Islands
Faroe Islands
Fiji (Republic of)
Finland (Republic of)
France (French Republic)
French Guiana
French Polynesia
French S. Territories
Gabon
Gambia (Republic of the)
Georgia (Republic of)
Germany
Ghana (Republic of)
Continued, next page
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APPENDIX C (continued)
Internet
code
GI
GR
GL
GD
GP
GU
GT
GN
GW
GY
HT
HM
HN
HK
HU
IS
IN
ID
IR
IQ
IE
IL
IT
JM
JP
JO
KZ
KE
KI
KP
KR
KW
KG
LA
LV
LB
LS
LR
LY
LI
LT
LU
MO

Country
Gibraltar
Greece (Hellenic Republic)
Greenland
Grenada
Guadeloupe
Guam
Guatemala (Republic of)
Guinea (Republic of)
Guinea-Bissau
Guyana (Republic of)
Haiti (Republic of)
Heard and McDonald Is.
Honduras (Republic of)
Hong Kong
Hungary (Republic of)
Iceland (Republic of)
India (Republic of)
Indonesia (Republic of)
Iran (Islamic Republic of)
Iraq (Republic of)
Ireland
Israel (State of)
Italy (Italian Republic)
Jamaica
Japan
Jordan
Kazakhstan
Kenya (Republic of)
Kiribati (Republic of)
Korea
Korea (Republic of)
Kuwait (State of)
Kyrgyz Republic
Lao People's Dem. Republic
Latvia (Republic of)
Lebanon
Lesotho (Kingdom of)
Liberia (Republic of)
Libyan Arab Jamahiriya
Liechtenstein
Lithuania
Luxembourg
Macau (Ao-me'n)

Internet
code

Country

MK
MG
MW
MY
MV
ML
MT
MH
MQ
MR
MU
YT
MX
FM
MD
MC
MN
MS
MA
MZ
NA
NR
NP
NL
AN
NT
NC
NZ
NI
NE
NG
NU
NF
MP
NO
OM
PK
PW
PA
PG
PY
PE

Macedonia
Madagascar
Malawi (Republic of)
Malaysia
Maldives (Republic of)
Mali (Republic of)
Malta (Republic of)
Marshall Islands
Martinique
Mauritania
Mauritius
Mayotte
Mexico
Micronesia
Moldova (Republic of)
Monaco (Principality of)
Mongolia
Montserrat
Morocco (Kingdom of)
Mozambique
Namibia (Republic of)
Nauru (Republic of)
Nepal (Kingdom of)
Netherlands
Netherlands Antilles
Neutral Zone
New Caledonia
New Zealand
Nicaragua (Republic of)
Niger (Republic of the)
Nigeria
Niue
Norfolk Island
Northern Mariana Islands
Norway (Kingdom of)
Oman (Sultanate of)
Pakistan
Palau (Republic of)
Panama (Republic of)
Papua New Guinea
Paraguay (Republic of)
Peru (Republic of)
Continued, next page
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APPENDIX C (continued)
Internet
code
PH
PN
PL
PT
PR
QA
RE
RO
RU
RW
SH
KN
LC
PM
VC
WS
SM
ST
SA
SN
SC
SL
SG
SK
SI
SB
SO
ZA
ES
LK
SD
SR
SJ
SZ
SE
CH

Country
Philippines
Pitcairn
Poland (Republic of)
Portugal
Puerto Rico
Qatar (State of)
Re'union
Romania
Russian Federation
Rwanda
Saint Helena
Saint Kitts and Nevis
Saint Lucia
Saint Pierre and Miquelon
Saint Vincent & Grenadines
Samoa
San Marino (Republic of)
Sao Tome and Principe
Saudi Arabia (Kingdom of)
Senegal (Republic of)
Seychelles (Republic of)
Sierra Leone (Republic of)
Singapore (Republic of)
Slovakia
Slovenia
Solomon Islands
Somalia
South Africa (Republic of)
Spain (Kingdom of)
Sri Lanka
Sudan
Suriname (Republic of)
Svalbard & Jan Mayen Is.
Swaziland (Kingdom of)
Sweden (Kingdom of)
Switzerland

Internet
code

Country

SY
TW
TJ
TZ
TH
TG
TK
TO
TT
TN
TR
TM
TC
TV
UG
UA
AE
GB
US
UM
UY

Syria
Taiwan, Province of China
Tajikistan
Tanzania
Thailand (Kingdom of)
Togo (Togolese Republic)
Tokelau
Tonga (Kingdom of)
Trinidad and Tobago
Tunisia
Turkey (Republic of)
Turkmenistan
Turks and Caicos Islands
Tuvalu
Uganda (Republic of)
Ukraine
United Arab Emirates
United Kingdom
United States
US Minor Outlying Is.
Uruguay
Uzbekistan
Vanuatu
Vatican City State
Venezuela (Republic of)
Vietnam
Virgin Islands (British)
Virgin Islands (U.S.)
Wallis and Futuna Islands
Western Sahara
Yemen (Republic of)
Yugoslavia
Zaire (Republic of)
Zambia (Republic of)
Zimbabwe (Republic of)

uz
vu
VA
VE
VN
VG
VI
WF
EH
YE
YU
ZR
ZM
ZW

Note. Copyright 1995 Lawrence H. Landweber and the Internet Society. Unlimited
permission to copy or use is hereby granted subject to inclusion of this copyright notice.
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APPENDIX D
GEOGRAPHIC LOCATION, STATUS AND NUMBER OF SCHOLARS
FROM EACH COUNTRY
Country
Argentina
Austria
Barbados
Belarus
Belgium
Botswana
Brazil
Bulgaria
Chile
China
Colombia
Costa Rica
Croatia
Cuba
Czech Republic
Denmark
Ecuador
Egypt
Estonia
Ethiopia
Finland
Greece
Guam
Guatemala
Hong Kong
Hungary
Iceland
India
Indonesia
Ireland
Israel
Kenya
Korea
Kuwait
Latvia

Geo1
5
6
5
4
6
2
5
4
5
3
5
5
4
5
4
6
5
2
4
2
6
6
3
5
3
4
6
3
3
6
2
2
3
2
4

Status2
3
3
3
3
2
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
2
3
3
2
3
3
3
3

185

# of Scholars
25
27
2
1
57
1
44
7
13
25
24
2
1
1
15
45
3
6
5
1
49
20
1
1
11
13
4
27
7
16
53
1
43
1
1
Continued, next page

APPENDIX D (continued)
Country
Lithuania
Luxembourg
Malaysia
Mauritius
Mexico
Nepal
New Zealand
Norway
Panama
Peru
Philippines
Poland
Portugal
Romania
Russia
Singapore
Slovakia
Slovenia
South Africa
Spain
Sri Lanka
Taiwan
Thailand
Turkey
UAE
Ukraine
Uruguay
Venezuela
Yugoslavia
TOTAL

Geo1

Status2

4
6
3
2
5
3
3
3
5
5
3
4
6
4
4
3
4
4
2
6
3
3
3
2
2
4
4
5
4

3
3
3
3
3
3
3
3
3
3
3
3
3
3
2
3
3
3
3
2
3
3
3
3
3
3
3
3
3

# of Scholars
1
1
7
1
40
1
29
22
1
2
5
29
19
5
64
9
2
1
36
73
1
39
18
13
2
5
5
62
2
1048

'1= Center, 2= Semi-Periphery, 3= Periphery
2 1= North America (U.S. and Canada only), 2= Africa/Middle East, 3= Asia/Oceania,
4= Eastern Europe, 5= Latin America/Caribbean, 6= Western Europe
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APPENDIX E
SURVEY INSTRUMENT
Dear Scholar,
The world of scholarship is global. It is important, therefore to ensure that academics
from all nations contribute to the world of knowledge. In order for this intellectual
contribution to take place, scholars need access to convenient methods of
communication. As part of my dissertation, I am conducting a study to better
understand the academic use of computer mediated communication (CMC) on a global
scale. For the purposes of this study, CMC is defined as the use of electronic mail
and/or participation in electronic academic discussion lists.
As one of 1100 selected biologists who registered with the BIOSCI address data base,
you are being asked to participate in this study. Because there is little research
regarding CMC and scholars residing outside the United States, your voluntary
response to this questionnaire is very important.
All answers will be kept confidential and no information individually identifying you
will be reported. I will only report data by identifying countries or regions. Your
informed consent to participate in the study is assumed by your completing the
questionnaire and submitting it to me. You can withdraw from the survey at any time.
Please complete the questionnaire and return it within 7 days. The questionnaire will
take you about 12-15 minutes to complete. There are 5 methods to complete the
questionnaire:
1) Visit my Web page at http://carver.holycross.edu/~canderso and simply fill out the
survey and submit it. Instructions are available on the Web page. The survey is in
Spanish, Portuguese, Russian and English.
2) Fill out the survey, which is an attachment to this message, and return it to me. If
your electronic mail system does not support attachments, it will not appear.
3) Fill out this electronic mail survey by editing the answers (place an * by your
response to multiple choice questions and type in the answer to open-ended questions)
and then returning the edited copy of the survey.
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4) Send a message to me indicating the question number and your corresponding
answer. For example,
Ql. 3 years
Q2. 3
Q3.2
etc.
5) Print out the survey, respond and fax the completed survey to me at 508-793-3343.
Please write your e-mail address on the survey.
I look forward to receiving your completed questionnaire within the next 7 days.
Thank you for your valuable time and assistance.
Cary Anderson
Doctoral Student
School of Education
University of Massachusetts at Amherst, U.S.A
canderso@holycross.edu

Ql. How many years and/or months have you been using computer mediated
communication?
years:
months:

Indicate how strongly you agree or disagree with the following statements,
(indicate one choice)
Q2. Computer mediated communication is changing the way academic
researchers collaborate.
1.
2.
3.
4.

strongly disagree
disagree
agree
strongly agree

Q3. Within the next five years all faculty will need access to computer mediated
communication in order to be professionally active and competitive.
1.
2.
3.
4.

strongly disagree
disagree
agree
strongly agree
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Q4. One must be able to communicate in English to fully benefit from computer
mediated communication.
1. strongly disagree
2. disagree
3. agree
4. strongly agree
Q5. Important research findings are presented via electronic mail before these
academic developments reach print journals.
1. strongly disagree
2. disagree
3. agree
4. strongly agree
In general, how often do you use computer mediated communication for each of
the following activities? (indicate the number which most closely reflects your
usage)
Q6. To exchange work-related messages with colleagues at my institution.
1. never
2. less than once a month
3. monthly
4. weekly
5. daily
6. numerous times a day
Q7. To exchange work-related messages with colleagues at other institutions in
my country.
1. never
2. less than once a month
3. monthly
4. weekly
5. daily
6. numerous times a day
Q8. To exchange work-related messages with colleagues at other institutions
outside of my country.
1. never
2. less than once a month
3. monthly
4. weekly
5. daily
6. numerous times a day
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Q9. To read postings on scholarly/academic discussion groups or bulletin boards.
1. never
2. less than once a month
3. monthly
4. weekly
5. daily
6. numerous times a day
Q10. To post a message to an academic discussion group or bulletin board.
1. never
2. less than once a month
3. monthly
4. weekly
5. daily
6. numerous times a day
Qll. To participate in real-time conferencing with others for professional
collaboration or discussion.
1. never
2. less than once a month
3. monthly
4. weekly
5. daily
6. numerous times a day
Q12. To send drafts between co-authors during the writing process.
1. never
2. less than once a month
3. monthly
4. weekly
5. daily
6. numerous times a day
Q13. Other (please specify):
1. never
2. less than once a month
3. monthly
4. weekly
5. daily
6. numerous times a day
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Q14. If you communicate with colleagues outside of your home country, which
country do you contact the most:
For each item, indicate the relative amount of benefit you have gained by using
computer mediated communication on a five point scale where l=no benefit
5=major benefit, (type 1,2,3, 4, or 5 for each item)
Q15. Enhanced contact with colleagues at my home institution:
Q16. Enhanced contact with colleagues within my home country:
Q17. Enhanced contact with colleagues at campuses outside my home country:
Q18. Ability to collaborate with colleagues:
Q19. Quality of my scholarly work:
Q20. Enjoyment of my scholarly work:
Q21. Scholarly productivity:
Q22. Staying abreast of new development in my academic field:
Q23. Other (please specify and rank 1-5):
Q24. On how many publications have you used electronic mail in the writing
process?:
Q25. How adequate would you rate the computer mediated communication
capabilities available to you at your institution?
1. very inadequate
2. somewhat inadequate
3. somewhat adequate
4. very adequate
The final set of questions concern you and your scholarly work. Remember, all
answers will be kept confidential.
Q26. For which type of institution do you work?
1. University or College
2. Research Institute
3. Government Agency
3. Private Sector
5. Other (please specify):
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Q27. Are your interests primarily in teaching or in research? (indicate one
choice)
1. primarily in teaching
2. in both, but more in teaching
3. in both, but more in research
4. primarily in research
Q28. Are your activities primarily in teaching or in research? (indicate one
choice)
1. primarily in teaching
2. in both, but more in teaching
3. in both, but more in research
4. primarily in research
Q29. Please choose one of the following statements which best describes your
scholarly production (e.g. books, monographs, articles in refereed journals,
conference papers, etc.)
1.1 produce more scholarly work than most others in my discipline
2.1 produce about the same amount of scholarly work as most others in my discipline
3.1 produce less scholarly work than most other in my discipline
Q30. In what language is the majority of your scholarly output (books, articles,
etc.)?:
How would you rate your proficiency with the use of the English language using a
five point scale where l=not at all proficient 5=very proficient? (type 1,2,3, 4, or
5 for each item)
Q31. Ability to write:
Q32. Ability to speak:
Q33. Ability to read:
Q34. Indicate the category which most closely identifies the area in which you
conduct the majority of your research/teaching.
1. Micro (e.g. Microbiology, Cellular, Genetics, Biotechnology, etc.)
2. Physio (e.g. Physiology, Pharmacology, etc.)
3. Eco (e.g. Ecology, Environmental, Forestry, Ethology, etc.)
Q35. How many years have you worked in an academic/research position?:
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Q36. What is your gender?
1. male
2. female
Q37. What year were you born?:
Q38. What is the country of your citizenship?:
Q39. In which country do you currently work?:
Q40. What is the highest academic degree you have earned? (indicate one choice)
1. doctorate
2. medical doctor (M.D.)
3. other terminal degree (specify):
4. specialist
5. masters
6. bachelors
7. other (specify):
Q41. In which country did you earn your highest academic degree?:
Q42. Would you like a summary of the findings?
1. yes
2. no
Thank you for your time.
Please return this survey within 7 days.
Cary Anderson
canderso@holycross.edu
http://carver.holycross.edu/~canderso
fax: 508-793-3343
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APPENDIX F
COUNTRIES RECEIVING TRANSLATED ATTACHMENTS
Countries receiving Spanish translation attachments:
Argentina, Chile, Colombia, Costa Rica, Ecuador, Guatemala, Mexico, Panama, Peru,
Spain, Uruguay, Venezuela

Total number of respondents in Snanish-language respondent pool: 173

Countries receiving Portuguese translation attachments:
Brazil, Portugal

Total number of respondents in Portuguese-language respondent pool: 46

APPENDIX G
WORLD WIDE WEB PAGES
PORTUGUESE WORLD WIDE WEB PAGE

0 mundo de pesquisa e global. E importante , portanto garantir que academicos de todas as nacjoes
contribuam para o mundo de conhecimento. Para que esta contribui9ao intelectual ocorra, os professores
precisam ter acesso a metodos convenientes de comunica9ao. Como parte da minha tese, eu estou
conduzindo um estudo para melhor entender o uso de comunica9ao mediada por computadores
("computer mediated communication" - CMC) numa escala global por academicos. Para fins deste
estudo, CMC e definido como o uso de correspondencia eletronica e ou participa9ao em listas de
discussao eletronica academica.
Como um dos 1100 biologistas delecionados que registraram com o BIOSCI banco de dados de
endere9os, voce esta sendo convidado para participar neste estudo. Visto que ha escassa pesquisa com
respeito a CMC e professores morando fora dos Estados Unidos, a sua resposta voluntaria a este
questionario e muito importante.
Todas as respostas serao mantidas confidenciais e nenhuma informa9ao sera apresentada que pode Ihe
indentificar individualmente. Eu apenas apresentarei os dados identificando os paises ou regioes. Sua
permissao informada para participar no estudo esta inferida quando voce completar o questionario e
entrega-lo a mim. Voce pode retirar-se da pesquisa a qualquer momento.
0 questionario vai levar de 12 a 15 minutos para completar.
Estou ansioso para receber seu questionario completado nos proximos 7 dias. Obrigado pelo seu tempo
valioso e assistencia.
Cary Anderson Estudante de Doutorado
Escola de Educa9ao
Universidade de Massachusetts em Amherst, U.S.A.
canderson@holvcross.edu

1. Por quantos anos e/ou meses voce tem usado comunica9ao mediada por computadores (CMC)?
anos:_
meses: f

Indique o quanto voce concorda ou discorda das afirma9oes seguintes. (indique uma escolha)

2. Comunica9ao mediada por computadores esta mudando a maneira com que pesquisadores
academicos colaboram.
|

1.

discordo fortemente

|t

3. Nos proximos cinco anos todos professores universitarios irao precisar ter acesso a comunica9ao
mediada por computadores para poderem estar ativos e competitivos proficionalmente.
• 1. discordo fortemente

|t|

4. E necessario poder se comunicar em ingles para se beneficiar completamente de comunica9ao
mediada por computadores.
; 1. discordo fortemente

|t|

5. Resultados importantes de pesquisas sao apresentados atraves de correspondencia eletronica
antes destes desenvolvimentos alcancarem os jornais impressos.
■ T. discordo fortemente

f7
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Em gcral, qual e a frequencia que voce usa comunica?ao mediada por computadores para cada uma das
atividades seguintes? (indique o numero que reflete mais proximo o seu uso)

6. Para trocar mensagens relacionadas com trabalho com colegas na minha institui9ao.
• 1.nunca

IT

7. Para trocar mensagens relacionadas com trabalho com colegas em outras instituicoes no meu
pais.
;• 1. nunca

8. Para trocar mensagens relacionadas com trabalho com colegas em outras instituicoes fora do
meu pais.
i 1. nunca_|T

9. Para ler correspondencias em grupos de discussoes academicas ou bulletin boards.
; 1. nunca

p

10. Para colocar uma mensagem para um grupo de discussao academica ou bulletin board.
1 1,nunca

p

11. Para participar em conferencias em tempo real com outros para colabora^ao proficional ou
discussao.
j

1.

nunca

|t|

12. Para mandar copias entre co-autores durante o processo de escrita.
f 1.nunca

p

13. Outra (favor especificar):
j 1. nunca

|▼j

14. Se voce se comunica com colegas fora de seu pais de origem, qual pais voce mais contacta:

r—.—l
Para cada item, indique o montante relativo de beneficio que voce ganhou por usar comunica^ao
mediada por computador numa escala de 5 pontos onde 1= nenhum beneficio 5= muito beneficio.
(Responda 1, 2, 3, 4 ou 5 para cada item)

15. Melhorou contato com colegas em minha institui^ao:
1= nenhum beneficio [T
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16. Melhorou contato com colegas em meu proprio pais:
1= nenhum beneficio

p]

17. Melhorou contato com colegas em campus fora do meu proprio pais:
‘ 1= nenhum beneficio

|*|

18. Capacidade de colaborar com colegas:
1= nenhum beneficio

[▼

19. Qualidade do meu trabalho de pesquisa:
; 1= nenhum beneficio

f7

20. Desfrutar do meu trabalho de pesquisa:
; 1= nenhum beneficio '[7

21. Produtividade de pesquisa:
’ 1= nenhum beneficio

{Tj

22. Estar em dia com novos desenvolvimentos na minha area academica:
i

1=

nenhum beneficio

|t|

23. Outro (favor especificar e classificar l-5)::
? 1= nenhum beneficio

|v|

24. Em quantas publica^oes voce usou correspondencia eletronica no processo de escrita?:

25. Como voce qualifica a capacidade de comunica9ao mediada por computadores disponivel para
seu uso em sua institui^ao, em termos de adequagao?
| 1. muito inadequado

|t

0 grupo final de perguntas diz respeito a voce e seu trabalho de pesquisa. Lembre, todas as respostas
serao mantidas confidenciais.
26. Para que tipo de institu^ao voce trabalha?
j 1. Universidade ou Faculdade

|t|

27. Os seus interesses sao principalmente em ensinar ou em pesquisa? (indique uma alternativa)
; 1. principalmente em ensino

|7

28. As suas atividades sao principalmente em ensino ou em pesquisa? (indique uma alternativa)
1. principalmente em ensino

~[7

29. Favor escolher uma das declara^des seguintes que melhor descreve sua produ9ao de pesquisa
(e.g. livros, monografias, artigos em jornais academicos, trabalho apresentado em conferencia,
etc.)
~1~Eu produzo mais trabalhos academicos do que a maioria em minha irea.
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_P]

30. Em que lingua a maioria do seu trabalho academico eproduzido (livros, artigos, etc.)?:

Como voce classifica sua proficiencia com o uso da lingua inglesa usando uma escala de cinco pontos
onde l=nenhuma proficiencia 5= muito proficiente? (responda 1, 2, 3,4, ou 5 para cada item)

31. Capacidade de escrever:
1=nenhuma proficiencia | ▼ j
32. Capacidade de falar:
1=nenhuma proficiencia

f7

33. Capacidade de ler:
1=nenhuma proficiencia

[7

34. Indique a categoria que mais claramente identifica a area em que voce conduz a maioria de
sua pesquisa/ensino.
■ 1. Micro (e.g. Microbiologia, Celula, Genetica, Biotecnologia, etc.)

|t|

35. Ha quantos anos voce tem trabalhado em uma posi£ao academica/de pesquisa?:

36. Qual e o seu sexo?
1. masculino

\r

37. Em que ano voce nasceu?:

38. Qual e o seu pais de sua cidadania?:

39. Em que pais voce trabalha atualmente?:

40. Qual e o grau academico mais alto que voce recebeu? (escolha uma alternativa)
; l.doutorado

|*|

41. Em que pais voce recebeu seu grau academico mais alto?:

42. Voce gostaria de receber um sumario dos resultados?
; 1. sim

|T

Para verifica?ao de sua participo9ao favor escrever seu endere90 eletronico (e-mail) aqui.

| Submit ;

Obrigado pelo seu tempo.
Carv Anderson
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RUSSIAN WORLD WIDE WEB PAGE

yBajxaewbie ysSnbie,
ynenbifi wup M6?KayHaponeH! nooTowy onem, beokho, HToCbi ysSHbie tns paoHwx
cipaH bhocmhh CBOio nenry b KonunKy awaHMw. flna topo MTOObi oCecnenuTb Bxnaa
ccex yneHWX, mm Meo^xonuMo MMeTb nocrryn k coapeweHHbtM cpepcTBaM cea3n.
MacTbKJ Moefl Anccepranwn flanaerca uccneAOHaHne wcno/ib30BannR
KOMnbicnropHbix cpepCTB cen3M b uenax o6yH9Hnn b mwpobom MacwTaCe. B uennx
MCC/19AOBaWMH KOMribK)TOpHbie CpeflCTBa CBflBM OnpeflenaiOTCfl X3K 3/lBKTpOMHafl
rtoMxa wnn e-mail.
Bb< aBnaeraCb oahkm m 1100 Owonoros 3aperHcrpnpoabhrwx a BIOSCI, KOTOpwe
npumauiaioTCfl npuHATb yMacrwe b syom nccne ao bqhhvi , Bam a yvacrvie v\ orBeTbi
OHCHb ea>KHbl AnR UCCJTBflOBaMHR, THK K2X HCCJieAOBaHMR B OTOfl cOnaCTM 3a
npeaenawn CLLJA muhnManbHw.
Bee peayRbTaTbi onpoca, BumoMaa Baiue mmh m otBerbt rbhriotcr croporo
KOKcjjeAMUnanbHbiMki n He 6yAyr coo^marbCR hm a Kaxua MHCTaHUMM. PesynbTaTbi
onpoca 6ynyr o6omeHw Tonbxo no CTpaHaM h pernoHaM. Bailie yMac-rue eyp,eT
3ax/iK54aTbCR b orserax Ha aonpocw onpoca. Baura ynacr/e Bac He k HeMy ne
o6a3biBaer w Bw wo>xeTe npexpamTb yMac-rve b nraSoe Bpewa.
OTBeTbT© nowanyficra Ha Bonpocw onpoca m BepHme Banin OTBeTbi a reMeHne 7
AHefi. Becb onpoc 3anwMaer oxono 10-15 Mnnyi. CymecTByer 4 pa3nnHHbix
cnoco6a otbotob Ma Bonpocw onpoca:
1. floceTHTe mok) AOManiHfOK)CTpaHHuy no anpecy: http://
n npocTO BnHUJMTe OTBfiTU e npe&noKeHHyio cfcopMy. MnCTpyKAWR npunaraeicn.
2. 3anojiHMie cpopMy onpoca, ncnyveHHytc nocp.eaCTBOM o/ieKTpoHMotf nosTw
(nocraBbTe * HanporoB suSpaHHoro BaMn OTBeTa m annojHTe OTBeT rpe oh
TpeOyercfl) m aareM BepHMTe 3finojiHenHyto cjoopMy.
3. noLunme MHe anejcrpoHHoe nviCbMO c yKaaamdeM HOMepa aonpoca h Bamero
OTBexa. HanpwMep:
t

B1. 3 rOAa
B2. 3

B3.2
MTJ3.
4. PacnesaTaRTe <popMy onpoca, aanonHUTe e§ n npwiunwre MHe 3anonHeHHyio
<£opMy no <£axcy 508-793-3343

fl c nerepneHiieM >xpy Baujero OTBeTa m Haaevocb nanyswrb ero b revenue comm
AhBm. Bonbiuoe cnacufio 3a Bamy nowooib m >xenaHMe noiparrMTb Baiue
AparoueKHoe speMR.
C yeaxcsHKeM,
Kopn AwpepcoH.
AcnvipaHT MaccaHycercKoro VHMBepcnTQTa
neparornnecKoro OTfleneHMR, AMepecT, CLLIA
canderson@holycross.edu

B 1. Cxonbxo ner nnvi Mecauee Bw ncnonbayene KOMnbioTepHbie cpeficrea cbrsvi?
neT:

MecflueB
B 2. KoMnbKrropnwe cpepcTsa cbr3h MeHRioT nyrn coTpyAHtmecTea
HecneAOBaneneK n yneHux.
(*) 1. xaTeropHMecKM He cornaceH

o 2. h« cornacew
O 3- cor/iaceH
Q 4. no/iHOCTbfo cornaceH
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B 3, B 6/ih?k3mlum9 5 /ier boom npenoflaBaie/iflM m ymShhm Cy^er HeoCxoAUM
flociyn k KOMnbK5TopnbiM cpeflCTaaM cbs3m aha topo Hrofibi OwTt b nypce
npOCpeCCMOHajtbMWX C05blTVli?l.
0 1. KaTeropunecKn He comacen
Q 2. He coniacen
O 3- corjiaceH
Q 4. no/iHocTbio cor/iaceH
B 4. flan Toro HToObi b nonwoR creneHM ncnanb30Baib KOMnbtcrropHbj® cpejacrea
CBflsu, HeoCxoflMMO 6yA6T 3HaTbaHrriMticKwfl.
01. KaTeropunecKM He corjiaceH
Q 2. h$ cornaceH
O 3- corjiaceH
Q 4. nojiHOCTbto corjiaceH
B 5. Baxotwe HaysHwe CTKpbiTna nofiBjiRK>Ticfl b onexrpoKHofi noHTe rapa3flo
paHbuie, neM a rteMaTM.
0 1. KaTeropwHecKM He comacen
O 2. h« cornacen
O 3. corjiaceH
Q 4. no/THocTbfo corjiaceH
B o6m©M, KaK Macro Bw wcnonb3y©Te KOMnbwiopHbie cpencTBa cbrsm ana
cneA/ioiMwx uenefl ( yKaxure npw&nii3nTejibHoe KO/mHecTBOp )

B 6. fl/ia o6weHa cooCmeHMRMM c KowieraMii no WHCTMTyTy/yHepe>KAeHMK>.
® 1. HMKoraa
Q 2. pe>Ke pa3a b Mec«u
O 3- 07K9MeCHMHO
Q 4. e>KeHeAenbHO
Q 5. e?«eAHeBHo
Q 6. HecKoabKO pa3 b fleHb
B 7. flna o6M9Ha coo6meHMflMM no paPoTe c KonneraMM m3 Apymx WHCTMiyTOB/
yMepexcneHM8 BHyrpM Baujew crpaKw.
0 1. HHKoraa
Q 2. pewe pa3a a Mec*u

o 3. 9?K9MeCflMH0
Q 4. e>KeHeflenbHO
O 5- e?K9flH8BhO
Q 6. HecKO/ibKO pa3 b fleHb
B 8. Anfl o6Me«a cooCmeHnnwH no pafiore c Kon/ieraMM ms APyrvix MHCTMiyrOB/
ysep9?Kfl9HHfl 3a npenenaMH Bauiefl crpanbi.
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01. HHKoraa
Q 2. pewe pa3a b Mecau
O 3. ’e?KeM<?cfiMHO
Q 4. eweHepenbHO
Q 5. e?K8jaHeeno
Q 6. HecKonbKO pa3 b nenb
B 9. Arm npcMTBHwa o6ba8/ieHwi no rpynnaM o6cy>KaeHMfl no HavKe/ oepaaoaaHMto
win npocMcrrpa flocKn oetaeneHMil
01. HHKorna
Q 2. pewe pa3a b Mecan
O 3. 9?K9MeCHHH0
Q 4. eweHeflejibHO
Q 5. e?K9flH9BHO
Q 6. HecKonbKO pas b fleHb
B 10. Ana noMemeHM* 06-bnsnenMa aitr rpynnbi oGcyacfleHwa nan Ha A°cicy
OOTjABJIBHMK.

01. HMKoraa
Q 2. pe>Ke pa3a a Mecnfl

o 3. 9?K0M6CflMMO
Q 4. e>KeHeflenbno
O 5. 9>K8flH8BhO
Q 6. HecKonbKO pa3 b fleHb

B 11. An* yMacTMfl 8 KOHcpepeHUHflx c flpyrnMH y^HbiMH c uenbto coTpyflmmCTBa

b ceoevi OTpacnw mv\ ancKyccun.
0 1. Hwcoraa
Q 2. pe>Ke pa3a b Mecafl
O 3. 9?K9M 9CHH H 0
Q 4. e>KeHeflenbKO
Q 5. 8?K9AH8BHO
Q 6. HecKonbKO pa3 b fleHb

B 12. Ana nocbr/iKM HepKOBHKOB coaBTOpaM bo apewR HanwcaHwa paCoT.

01. HHKoraa
Q 2. pe>Ke pa3a b Mecnu
O 3. ’9X9MeCHMH0
Q 4. eweHepejibHO
O 5. e?KeflH0BHO
Q 6. HecKonbKO pa3 b fleHb
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8 13. flna apyriox uenetf( noxaryHcra yxaxwTe Kaxux) f-

01. HKKoraa
Q 2. pexe pa3a a Mecau
O 3- eJKQMecnHHO
Q 4. e>KeHeAenbHO
O 5. eXQflHQBHO

Q 6. HecxonbKO pa3 b Ae«b
B 14. Ecnn Bbi noflAepjKMBaere can3b c KoimeraMM M3 apyrwx crpaw, c K&xoft
CTpanofi Bbi o6iuaeiecb Gonbiue Bcero:

B Ka?«flOM c/rynae yKaxme npHann3MT&nbHoe KOnunacTBO no/iwtiort HH<popMam<m,
nonynaeMOfl BaMM nocpeACTSOM KOMribtoTopKOfl cbrsu. Mcnonb3yflre noxanyvicra
hrtw GannbHyw luxany, me 1 - Huaxafl oueHKa u 5 - Bbtciuap, t.b. Gonbiuoe
KonwHecTBo noneanon KHcfcopMaunn.( noc/ia xa^cnoro yTBepxaeHvifl nocraabTe
cooTBetcTByiomyK) uncppy)

B 15. noBbicunacb ocpcpeicTMBHOCTb ofimeHna c KomeraMM b Baiuew HHCTvrryTe/

yMapexfleHKM:
0 1 - HM3JKaa oueHKa n

02
03
04
0 5 - Bbtcuias
B 16. riOBUCMIiaCbOCjDCpeKTVIBHOCTb o6tU9HHR C KO/1/ieraMH BHyTpH Bameil CtpaHbJ

O1

- nnaxafl oueHKa n

02
03
04
Q 5 - Bbicmaa
B 17. noBbicunacb 30c|:eKTHBHOCTb o6iuennR c KOAneraM« 3a npeaenaMM Barnett
crpaHbi:
O1 - HM3)tcafl oueHKa n

02
03
04
05- BbCCUiaR

I

B 18. Bw nonynwnw 803M<»KH0crrb coTpyaHnnaTb c BatunMM Konneraww:
01- HM3?»cafl oueHKa h

02
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03
04
0 5 - Bbtcwafl
B 19. KanecTBa Baujert HayHnofi paGom:
01 - HMaxafl oueHKa n

02
03
04
0 5 - Bbtciuafl
B 20. yflOBreTBOpeMKR Bauuevi Haynwofl paSoTofl:
0 1 - Huaxafl oueHKa n

02
03
04
0 5 - BbtCLUafl
B 21. HayMHaa npOAyxTHBHOCTb;
0 1 - Huajtcafl otjeHKa n

02
03
04
0 5 - Bbtciuap
B 22. Bbirb b Kypce hobwx Haynhbix KCc/ieftceaHUM s 8a mew OTpac/in:
0 1 - HM3?Kafl oueHKa n

02
03
04
0 5 - Bbcciuaa
B 23. flpyrwe:
01- HM3)Kafl oueHKa n

02
03
04
05- Bbtciuaa
B 24. B npou,ecce HanvicaKWR Kaxoro KorMHecrea HaynHbix nyfinuxauufi Bbi
McnonbSOBann KOMnbJOTapHyio CBflab?:

B 25. KaK Bbi oueHMeaeTS X0Mnb>0TepMbie bo3mo>khoctm Bawero MHcnnyra/'
ynepe>KfleHMfl?
0 1. aOconfOTHo HeaAexBaTHbie
0 2. HeaaeKBaTrtw© b xaxotf-To cteneHH
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Q 3. aaexaaTHbie a xaKM-ro creneHn
Q 4. nonMOCTbK? aaeKBaTHbie

M HaicoHen nocneanRR cep ha Bonpocos, KOTopaa MMeeT oTHoiaeHUR k Barnetf
HayH MOM fl^HTS/lbHOCTIi* Bcfl MKOpMQLlMa fyflfiT CTpOfO KOHCj}0flMUMcUlbHcl.

B 26. B KaKM yMepQJKaeHMw Bu paGoTaeTe?
(5) 1. /H«sepcviTerT win MHcrniyr
02. HUM
Q 3. [“ocyaapcTBeHoe yHepe»<fteHwe
q 4. MacTHo’e ynepe^aeKMe
B 27. Bbi MHtepecyeTech s ochobhom KccnsAOBaTenbCKOtt nnn npenoASBaTejibCKofl
fi$frre/ibnocTbx> ( 0u6npeTe To/ibKO oahh OTBeT):
01. a ochobhom npenoflaio
q 2. m tbm n npyrMM, ho Go/ibwe npenoAaw
O 3. M

T6M

M

flpyrMM, HO

Gonbiue

MCCneflOBaTOHbCKOfl paGOTOfi

q 4, 8 ochobhom KcdneAOBaTeiibCKOfi paOoTofl
B 28. Bw 3aHHMaeTCb b ochobhom wecnefloeaTe/ibCKOM mjih npenopaBaTeribCKOfi
AefiTenbHOCTbio { ew6«peT0 mribKo oamh oTeeT}:
(5) 1. b ochobhom npenonajo
Q 2. m TeM h APyrHM, mo Go/ibuie npenonaio
Q 3. m tbm m hpyrMM, ho CojibQjQ HccjieaoBaTe/ibckoR paCoiofl
O

4. B OCHOBHOM HCCJ1 eflOBaTe/l bCKOfi pafiOTOR

B 29. Bbi6np9Te oaho H3 cneAyK)m«x yreep>KAe»1viR, xoropoe nynice onMCbiBaer
Baiuy HaynHyic nemreribHOCTb (HanpHMep: khhkw, ny6/iMKauMH, MOHorpacpww, CTaTbH
b xcypHanax v\ t.a.):
0 1. y Bac Go/ibwe HayHHbix paGcrr, neM y mhoYmx b Bauiefl oTpac/w
q 2. y Bac raKoe *ce xo/iUHecrsq HaysHwx pa6oT, kbk w mkothx b Baiuew orpacnn.
O 3- y Bac Menbiue nay-mux paGor.'weM yMHorux b BameH orpacAM.
B 30. Ha xaKOM R3biKe GonbUJUHCTBO Bauuwx wayHHbix paGoT?
i

i

B 31. yM6HM6 nvicaTb:
0 5- BflaASSTe CBOCOflHO'

02

03
04
Q 5- BAaAseTe cboGoaho

204

B 32. y Men we roBopuTb:
0 5- BJisaeeie cboCoaho-

02
03
04
Q 5- BJia^eeie cboCoaho-

B 33. yM6Hne HMTaTb:
0 5- BJiaAeeTe cboCoaho-

02
03
04
Q 5- anaAseTe cboOoaho'

B 34. yxa/KMre cnpacenb b kotopoH Bbi pafioTaen® kjik no xoTopcfl Bbi nmuwie
60fl b LLtMHCTBO CBOW* HQyMHblX paSOT.

Q 1. Mmkpo (HanpMMep: MnKpo6nonorwfl, wieTKM, rMHerm<a, SHOTexHanorMFi m T.n.)
2. ©h3mo CnanpuMepr cpM3Monornfl, cpapMOKOflorwa w tji.) Q

1. Mhkpo (Hanpwwep: MMKpo6HOnorwfl, xneTKM, rviHeTMKa, 6noTexHanorMfl m T.n.)
B 35. CKonbKO si&r Bw saHtwiaerecb HaysHo-viccnenoeaTejibCKoio Ae«te;ibHOCTbio?:

B 36. Bam no/i:

0 1. MyJKCKOfl
Q 2. weHCKHfl
B 37. Baui roA po>«AeHWfl:

B 38. Bame rpaa<AaHCTBo:

I
B 39. B kskoH CTpaHe Bw pafioraere b HacTORmee apeMfl?-.

B 40. Bauia HayHHaa creneHb:

0 I.AOKTOP
Q

2.

flOKTOp MeAMIlMHbl

O 3- flpyraa crenenb paBHaa no SHaseHMio
q 4. Cneu,Manncr/ Hay^HbiK coTpyanuK
Q b. Marncrp
Q 6. BaxanaBp
Q 7. ApyrMe

B 41. B Kaxofl crpaHe Bbi nonynnnM HayHHyio cienewb?:
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O

B 42. Bw xoTMTe nanyHWTb p93y/ibTaTW 3Toro HCcneaoBaHvifl?:
® i.fla
O 2. HeT

E-mail:
Submit j

Cnacwbo $a Bame apewiR w nOMOiut. no>t<aayi<CTa aepmrre 3tot onpoc e TeneHne
ceMH flHefi.

Cyaa^KeHMeM,
KopH AHnepcoH
c anderson @ hofycross.ed u
http:/1

cpaKc: 508-793-3343
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SPANISH WORLD WIDE WEB PAGE

Distinguido Investigador,

El mundo de la investigation es global. Es importante asegurar que los estudiosos de todas las naciones
contribuyan al mundo de los conocimientos. Para que dicha contribution intelectual se lleve a cabo, los
investigadores necesitan tener acceso a metodos convenientes de comunicacion. Como parte de mi tesis
doctoral, estoy elaborando un provecto para comprender mejor el uso academico de la comunicacion
mediada por ordenador (CMC: "Computer Mediated Communication") a un nivel global. Para este
proyecto, CMC se define como el uso del correo electronico y/o participation en las listas electronicas
de discusion academica.
Como uno de los 1100 biologos escogidos que se registraron con la base de datos BIOSCI de
direcciones, se le ruega participar en este estudio. Ya que se ha investigado tan poco el tema de la CMC
y los estudiosos con residencia fuera de los Estados Unidos, su participation voluntaria en este
cuestionario es muy importante.
Se mantendra una confidencialidad absoluta con todas las respuestas recibidas y no se divulgara ninguna
information individual que le pueda identificar. Solo comunicare datos identificando paises o regiones.
Su consentimiento en participar en este estudio se deduce de su decision de completar el cuestionario y
enviarmelo. Puede retirarse de la encuesta en cualquier momento.
Por favor, complete el cuestionario y devuelvamelo dentro de siete dias. Tardara entre 12-15 minutos en
completar el cuestionario.
Cary Anderson
Candidato al Doctorado
School of Education
University of Massachusetts at Amherst, USA
canderso@holvcross.edu
1. ^Cuantos anos y/o meses hace que Ud. utiliza la comunicacion mediada po ordenador (CMC:
Computer Mediated Communication)?
Anos: i
I
Meses:!_
Indique su grado de acuerdo o desacuerdo con las frases que se dan a continuation. (Limitese a una sola
selection).
2. La comunicacion mediada por ordenador (CMC) esta cambiando la forma en que los
investigadores colaboran.
j 1. Totalmente en desacuerdo

[7

3. Dentro de cinco anos todo el profesorado tendra que tener acceso a CMC para ser competetivo
y seguir profesionalmente activo.
1, Totalmente en desacuerdo

[7

4. Es imprescindible poder comunicar en ingles para sacar el maximo provecho de la CMC.
1, Totalmente en desacuerdo

f7

5. Importantes resultados de investigation se divulgan mediante el correo electronico antes de
publicarse en las revistas tradicionales.
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; 1. Totalmente en desacuerdo

Por lo general, £con que frecuencia utiliza Ud. la CMC para cada una de las actividades que se dan a
continuacion (escoja la respuesta que mejor se aproxime a su uso personal).

6. Para intercambiar mensajes relacionados al trabajo con Ios colegas de mi institution.
1.nunca

~[7

7. Para intercambiar mensajes relacionados al trabajo con colegas de otras instituciones en mi
pais.
; 1. nunca

|▼|

8. Para intercambiar mensajes relacionados al trabajo con colegas de otras instituciones fuera de
mi pais.
; 1. nunca
9. Para leer mensajes en grupos de discusion academicos o BBS "bulletin boards electronicos"
j 1. nunca

[7

10. Para enviar mensajes a un grupo de discusion academica o BBS "bulletin boards electronicos"
! 1. nunca

[▼

11. Para participar en comunicaciones en tiempo real con otros para elaboration o discusion
profesional.
■ 1. nunca
12. Para enviar borradores de articulos a coautores durante el proceso de redaction.
j 1. nunca

|t|

13. Otro (Por favor, especifique):
i 1. nunca

[▼

14. Si comunica con colegas fuera de su pais, haga el favor de indicar a continuacion el pais con el
que tiene mas contacto.

Para el siguiente grupo de preguntas, indique el grado de provecho que ha sacado utilizando la CMC a
base de una escala de 1 a 5, donde l=sin provecho alguno y 5=provecho maximo. (teclee 1,2, 3, 4 o 5
para cada pregunta).
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15. Mayor contacto con colegas de mi propia institucion.
i 1=sin provecho alguno

p

16. Mayor contacto con colegas dentro de mi pais.
1=sin provecho'algurio

p

17. Mayor contacto con colegas en centros academicos fuera de mi pais.
1=sin provecho alguno [7|
18. Oportunidad de colaborar con colegas.
1=sin provecho alguno

p

19. Calidad de mis investigaciones academicas.
; 1=sin provecho alguno

p

20. Disfruto personal como consecuencia de mis investigaciones academicas.
1=sin provecho alguno

p

21. Productividad al nivel de investigacion academica.
f 1=sin provecho alguno

p

22. Mantenerme al tanto de avances en mi campo de investigacion.
1=sin provecho alguno "'

p

23. Otro (Por favor, especifique y priorizar de 1-5): >
• 1=sin provecho alguno

p

24. ^En cuantas de sus publicaciones ha utilizado el correo electronico como parte del proceso de
redaccidn?

25. ^Hasta que punto considera satisfactorias las capacidades de la CMC a su disposicion en su
centro de investigacion?
■ 1. Nada satisfactorias

|▼|

La ultima serie de preguntas versan sobre Usted y su investigacion academica. Recuerde que en todas las
respuestas se guardara una confidencialidad absoluta.

26. ^En que tipo de institucion trabaja?
1.~Universidad

p

27. iSe centran sus intereses primordialmente en la pedagogia o en la investigacion? (seleccione
solo una de las posibles respuestas)
1. Principalmente en la pedagogia
28. ^Se centran sus actividades primordialmente en la pedagogia o en la investigacion? (seleccione
solo una de las posibles respuestas)
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1. Principalmente en la pedagogia
29. Favor de seleccionar la frase que mejor caracterice su productividad academica (i.e. libros,
monografias, articulos en revistas profesionales, ponencias, etc.)
: 1. Soy m^s productive) que la mayoria de los estudiosos en mi disciplina

~[7

30. En que idioma ha redactado la mayoria de sus estudios academicos (libros, articulos, etc.)?

Para las tres preguntas que siguen, favor de indicar sus conocimientos del ingles utilizando una escala de
1 a 5, donde l=sin conocimiento alguno y 5=nivel avanzado. (teclee 1, 2, 3,4 o 5 para cada pregunta).

31. Escribir en ingles:
1=sin conocimiento alguno

p

32. Hablar en ingles:
j 1=sin conocimiento alguno

|t

33. Leer en ingles:
f 1=sin conocimiento alguno

[▼'

34. Indique la especializacion que mejor describa el campo en que realiza la mayoria de su labor
de investigation/ pedagogica.
i 1 Micro (i.e. Microbiologia, Celular, Genetica, Biotecnologia, etc.)

|T

35. ^Cuantos afios hace que trabaja en un cargo academico/de investigacion?
i
36. ^Cual es su sexo?
j I.Vardn

|T

37. ^En que ano nacio?
i-1

38. ^De que pais es ciudadano?

39. iEn que pais trabaja actualmente?

40. iCual es el titulo academico mas alto que tiene? (Seleccione solo una de las posibles respuestas)
| l.doctorado

~p

41. ^En que pais le conflrieron su titulo academico mas alto?
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42. ^Le gustaria recibir un abstracto de los resultados de este cuestionario?
; I.St

[7

Para fines estadfsticos, haga e! favor de teclear su direction de correo electronico a continuation.
| Submit

[Gracias por su tiempo y participation!
Carv Anderson
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APPENDIX H
NUMBER OF SCHOLARS AND RESPONSE RATE BY COUNTRY
Country
Argentina
Austria
Barbados
Belarus
Belgium
Botswana
Brazil
Bulgaria
Chile
China
Colombia
Costa Rica
Croatia
Cuba
Czech Republic
Denmark
Ecuador
Egypt
Estonia
Ethiopia
Finland
Greece
Guam
Guatemala
Hong Kong
Hungary
Iceland
India
Indonesia
Ireland
Israel
Kenya
Korea
Kuwait
Latvia
Lithuania

Original
# Scholars
25
27
2
1
57
1
44
7
13
25
24
2
1
1
15
45
3
6
5
1
49
20
1
1
11
13
4
27
7
16
53
1
43
1
1
1

Bad
Addresses

Eligible
# Resp
14
23
1
1
37
0
34
4
9
19
6
0
1
0
13
32
0
4
4
1
40
14
1
1
9
10
2
8
2
14
41
0
33
1
1
0

11
4
1
0
20
1
10
3
4
6
18
2
0
1
2
13
3
2
1
0
9
6
0
0
2
3
2
19
5
2
12
1
10
0
0
1
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Total
Resp

3
8
1
0
17
0
14
3
5
9
3
0
1
0
5
15
0
2
4
1
27
5
0
1
3
7
2
1
1
7
20
0
8
1
1
0
Continued, next page

APPENDIX H (continued)
Country
Luxembourg
Malaysia
Mauritius
Mexico
Nepal
New Zealand
Norway
Panama
Peru
Philippines
Poland
Portugal
Romania
Russia
Singapore
Slovakia
Slovenia
South Africa
Spain
Sri Lanka
Taiwan
Thailand
Turkey
UAE
Ukraine
Uruguay
Venezuela
Yugoslavia
TOTAL

Original
# Scholars
1
7
1
40
1
29
22
1
2
5
29
19
5
64
9
2
1
36
73
1
39
18
13
2
5
5
62
2
1048

Bad
Addresses
0
1
0
8
1
8
7
1
1
2
7
7
3
17
2
1
0
11
11
0
22
8
5
0
1
3
16
0
317
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Eligible
# Resp
1
6
1
32
0
21
15
0
1
3
22
12
2
46
7
1
1
25
62
1
17
11
8
2
4
2
46
2

Total
Resp
1
2
0
16
0
13
11
0
0
1
10
4
0
17
3
1
0
13
32
1
9
6
3
0
1
2
11
1

731
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APPENDIX I
RESPONSES TO QUESTION #13
/

Following are “other” computer mediated communication activities described
verbatim by respondents, who engage in these activities from never to numerous times
a day.
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

search in bibliographic databases, libraries, teaching materials from other
universities
to get work-related information through Netscape
exchange of figures in electronic format
discussions and change of information
private messages
to exchange experimental results with collaborators from other institutes
to send other data than drafts (images)
organizing meetings and symposia
to send several work-related documents as attachments
to ask for information about techniques or products
ask for technical service and advice by suppliers of machines or chemicals
(especially enzymes and kits for molecular biology
sending and receiving data from collaborators
stock market information
assessing scientific databases via WWW
to greet friends
personal communication
bibliographic search
access work-related information by WWW
communication with relatives
literature reference
search for references and treatments
education for purpose of opinion to any plan by government of university
exchange by different files
attempting to sort out software problems
to share strategic information on molecular biology as well as Apple Macintosh
computing tools
technical support
topics related to work
send data be e-mail attachment, graphics occasionally, various other documents
frequently
organizational communications
emails to stay in contact
to use online databases
Continued, next page
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APPENDIX I (continued)
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

share information and web sites
to use biological servers
getting information about institutions
access to databases and electronic journals
database interrogation
sending of the images
mailing lists, information services
getting scientific information
to search DNA and protein databases (e.g. NCBI)
literature retrieval
read the references of scientific magazines
search databases (Medline, SwissProt)
exchange messages with friends
post to my local subject academic bulletin board
for organization purposes and communication with companies (suppliers of
materials, instruments)
during preparations of congress, conferences, workshops, etc.
access biological information such as Medline or DNA/protein databases
surfing the web
to communicate with my friends, but no colleagues in other cities of my country
and abroad
browse WWW
normal correspondence
find people
to get services of libraries, etc.
reading WWW posted information regarding research topics
communicate with friends and family
reprint requests
access online services, databases, etc.
access to online research journals
ftp transfer of research data and software
sending resources
read journals online
to ask for reprints, to seek for information about new publications (books,
journals), conferences in the Internet
enviar resultados, incluyendo figuras, a los colabroadores fuera del pa’s
SPRIS (literature search on CD ROM)
contact with dealers in research products and services
to submit raw data to analysis engines (email)
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APPENDIX J
RESPONSES TO QUESTION #23
Following are “other” benefits of computer mediated communication described
verbatim by respondents, who rate these benefits from “no benefit” to “major benefit.”
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

•

obtener informacion oficial (convocatorias, etc)
ahorro en comunicaciones ordinarias, fax, telefono
analysis of data
meeting and seminar organization
support of children’s homework
aware of government research and policy
education, administrative work, announcement of opinion, intro of lab
technical support
keeping up to date with methods, reagents and resources
quick access to data
asking professors about some techniques
screening databases
find paper references
organising scientific meetings
enjoying different information: travel and geography
everyday training in English
informacion sobre centro s academicos
supports or lab work, especially thanks protocols presented on the net
keeping in contact with friends
saving time
access to databases and literature not carried by my university’s library
personal contacts
keep contact with friends all over the world
enhance good correspondence in friendship
reservations of flight tickets, hotel reservations and to know the best places to visit
before starting a trip, including to have a map of the places where you are going to
visit.
gain benefit from a large range of peripheral information my research available on
the net.
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APPENDIX L
SPEARMAN RANK CORRELATION OF PERCEIVED BENEFIT
AND ENGLISH PROFICIENCY
Item

Ability to
Write
.052

Ability to
Speak
.104*

Ability to
Read
.054

Benefit Home Country

.073

.079

.126*

Benefit Outside Country

.151**

.110*

.140**

Benefit Collaboration

.130**

.116*

.188**

Benefit Quality

.003

-.009

.060

Benefit Enjoyment

.049

.085

.114*

Benefit Productivity

.062

.017

.078

Benefit Staying Abreast

.091

.063

.119

Benefit Home
Institution

*p<.05 **p<.01 (1 tailed test)
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APPENDIX M
SPEARMAN RANK CORRELATION OF BENEFIT AND
CHANGES TO ACADEMIC PRACTICE

Item
Benefit Home Institution

CMC is Changing
Collaboration
.163**

Need Access
Within 5 Years
.083

Findings Online
Before Print
.087

Benefit Home Country

.151**

219***

.094*

Benefit Outside Country

200***

.182***

.068

Benefit Collaboration

297***

.243***

.115*

Benefit Quality

290***

.220***

219***

Benefit Enjoyment

264***

I89***

.204***

Benefit Productivity

209***

180***

.108*

Benefit Staying Abreast

.211***

114**

.255***

*p<.05 **p<.01

***p<.001. (1 tailed test)
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